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a , U t ^a-bLJt 



Science As An Inquiry 



. ijULJSj o L l> aj j+u2*S\ 3Lwi-l S^wJlSsJI a_>-1 jJI 

. ^ jJ! 4^.3 Lo |Jf juJLj£ ^>r.^ ;,H ^Jl>- wLUj f Lw^5s-^ jJLS j 

oULwJI j j c 4ji>-*>\Jkl i Jjl* 4^» oLwL^-xJ' j oLS" j*L**JI ^v»j 




jUiJl jl . J^ail Jl^^sJI 

l g : - “ - ^ j j' ^^>tj o^jLgJkl ^i^os^iL) 4^jl iJ! iJu ~l*JI Slj 


. ^ ,^3 ^«Lp vJl ^I j Ll& ^ 


^ Jt 



d > 1 q t ^ : J 9 V 1 


J9V1 

DUUI 9 ^JjlJI 

Science and Technology 



<JlS V dJ^/l c 3 jaJI bJ ^xjc Jj 6 4 Qjj^gll jL_>Ljo j jgJl 

jlf Jjfc V 4 m ;.jgJl ^ jJLaJl Jbrs-a ^ lJl£j 3Li-l 

? tg-i jll liul IgJ 


grtlrVll lil^bl 



: ji all Lla 


. dJULJlj *JIaJ1 

. aJUjjJIj Ai»rJL»wl 5 j.Lw*<1j 4<LojJj>t-«j 4.Ajlji 

. 4 c^b-Lo.-xJlj c d^bS"" ^-bvJ\ 0 *^b>jL»io 0 * y*s 

Jus^l 4 pww<w2j j 4 ^ jyLil Jp ji j 4 ^LJLllj 4 JJL« oljL^s j-^j 

. j_L*JI ( Jj>-b Ol 5 j ifl ) Jl£" ba*>LwvJl wLpl jJL ^jjJ U 
• 5 J^"' ^'.4' j>v" 


. j»^Ji*JI ^ oljj VI ^ 


VI 
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, u^r^i : jjVi t> 4-i 



Science and Technology 


<Ulp _b 


4 ,ULJ \ j ,+ l*ll 1-1 

V,iJUJl lo 

j jt ,j^jr * ? {.LJLa-U Js Is J * 


ll <b->T ^ « !kl A^ljUJU-S . Lj ^_>- 5 U U ^-1 «jl 




L*JL~3S - 


-^jUr ^ ) j 


4JL»32 


^uUSL, UJ 



UJ y>~ O.Uu 

ly>U^ll^c4^ (J ^^JiJI ^UJI ^^UUJUJI ouiuTl 

Ur Cf.L U ifl OjwL>- S _j wvJ oli wUj ^TwULj 

^iJl Olpl jJLUNIj oN'y I jl^Julj C J^JU *-*il ^3 Owl>u ji 

> - 1 ^J1 .J^j^UuJl 4_*j^^ JUll ^J Lp UjllSLo . Uj U->" jj «««*- 

t J^Ulsi ?r UjUI ^v> ^ olJ apIjjJ Uylyi 

sLa a: **»! Ujl^Lo . 4 jj*S\ ^ nJL->Lj Lo ^ \ 

SaLLl 



oO 

JJULu ,*J ^J liU 
dJUb' 


— *a>\ ^jA C-Ulkll jUx 

4 wjIj^ UjJIpI WOJ . O^Uxil wb wL*Jl 

C lgi>-J £ 4 jUL*-^ ^1p ^LaJ^Jl Ji Ld 4-£-*U_r 

<b_b*wj J ii_) j t jji ^1 «JflJl Ji aJ J 

.yijLiii 

L^i j>wL*Jl Ucs-^4 4 _Luo' 1 — 1 Sj j ^ 

4jLi.i Sul ^So . <U_A UjU_>- ^3 4j jjli 
dlU j 4 SLwUl aJLp j 

oIa p— i jl olT 

u^\ 


cA*\j±\ 1-1 Jilu 
d\~S}\ 

?fctfJl lo 

S _b wL>- ol p! j^Ulj olil UjlS^U Ju j-U J a\ Jjua 5 .I <JUJ1 j*j a_j 

c^aJ4 N Jlill JUi . IbUu^ cjj 



l c^J SjJIj t J *_> O^Laj^II 0^1 >t^> di-- Jjj ^ 

4J j-*ll JU-Uaj j\ <bw*»lj^ ^J1 4jlfijjl j ^JlS3 . 4jlajJl > wsJ 4j>t ^ Hj 

4-jw^lxJl 3 j^\j j t a-JLa-«J1 ^jJ?1 jP- ifl 4 X woJ-*Jl 

. oU jJl*ll 4 J\Jl>j ^ j-woUll 4 JLaj ( Jd« Uy^° -UUdJ JUx^ 
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UUUlj ^_u<J ' 



li^ jtS 


If _, 

. ^Jl*j3JL*+> wi / ^.0 i*tJJ / <1) / 

it ' 

*jlJ 

yO i^ju^ J ji c SJ. «,&* J i 

p~bjl ^ 




i^l <jp? 

■* 

^ V | << J I f A 


: 4JU\ oVUil ^ b“L> ajUjJI cu^> UuT -1 

-'■*-; <y> JL^V' ( ^ ) J^-J' ( ' ) 

V4j>w2Jlj ^JaJl (_>- ) 

V^-UJl l*J y M o^Uil ^Lo-2 

. Jit* S *bbjb-l JJLp ?L*Jta 4-w)l>oj, oIj-JlJI dwLA JlA 

AjUbJl j /*Jl*Jl 5$.L^J j 5j ^jJ^wo 

Jl^s vio 5 j-y^ <*» ' £.ta ' ljb5^ AjULblj ot ^ 

— ■ - .^l^- wL>- 1 a gj 0* c ^ j ■ -j * ^ ^ . j ^ 1 

?cjl*J ^r^-J «* ; - ^JJL* “ b JTr^ t (Jliil 

■>1^' J 5 ^ ^ ^ r*j ‘sH’ 11 ' sP 

bliJl j pJL*-H ilj wliJj . a^j jlisj— -«J\ J^Lo 

Jji : JlLo olj jJLo jj>nzi <. j—^S Jl^s juj Lj&Lyoj Lbl ^a Jj ^Jj ^ 

OwU — w^Vl wLsi j ib ^ ^p\^p j$\ oLT ys J c j J—J ^J1 -L, — ~jfi 

Jijj ^ c jji+ii f jufeii ^ . *iu ^ 

. l$J A^OwLp ^aI j ij^sS' <LwoJ-P J^Li^o wL>- 

|t-L*Ji ^Ju5” Jl^ pj c( ^ 4. >- cl ) 2-1 j£_i Jl>l 

i <LJ\jJ1 ^Lv-5*w^VI aJULJI^ 
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\kA ji3 


^-Xp LLIpX^j l)I {T-LaJI U 1 j 
yti c LgJ ^ — >. j L>t j\j <LJl£L — jJ I p — $3 

JJ- jL*j^yi L^SCr 

^ hjjf liLJ . JlJjJl JljJ? LJS'LJLa 
Aj>- yJjjJL**! Ltl / 

g- i — Zj^ Li^s^ly I Jj. 


. - « - : Ull Uaj.A>- JjUr y° AjULJ^ Lj»5Lc 
aJUJIJJAaVI y^«il 

. v^^LU Jl>LL« a^U-I aWI JjLL. y yuJI JI*JI ( I ) 
J^LL. y'LiJI jUidl JjliU oyJ' ( v- ) 

• ( r^yr 1 '' ) J - 1 ^' (-*• ) 

JuULa AjS^'ji ,XjLsJ>I Oii A*S yd* Ajtj\j JjULo J\JljL*Jl ( 3 ) 

. aJT ajo! j 


y**P Xl-Xp * 


4j)Ufl J 


(j f >t jj . 4j yUsJ, I 3 j /^__ 1 1 

Ji-*lj-*J ^ — P^j^i/ — ' Lw Ul ji ,+z*-l 

u^j ^ ^ J — ; J— ^ 1 

. jlSL~Jl 03 L> jj 
> 

aJLj^U*- z l JlJj iJJjl* < ^XX? 4 J 1 L jdjdjl 

^JlS . JM— +*jJLo AJL^JJ JJLj^ 

^j—Lc' 4-^-+-LaJI dLdJj*^ 
jj^v. 1 j'lsJiunjjisZ'jL.jj-i 
WJi 




r " 

y »iy *y J 5 ” 
. aj\ ^jiaji 



Scientific Work ^JUJl J^aJI 2-1 

4_U j_X> Olpl *A» {.LowlxJl ^O- ^dsJU J A V S.Lk_l*Jl Jla-XJ i_J3 ^ 

_^P pJl*Jl JL_ $ 4 N ^jl>- , )fl ?Ul>oi j jj >t_> Ji *l*JJ 

. Aja P tcS _i Jf y_j j*JUJI y y aJI . J^ib -UixA 




•*-^ y^A 

. c-l y>-y> 


3-1 


jj ^-^ dl $.UJaJ) oL S’ jL ~ •> 

{.LlJl ^.Lo^LxJl ^ jg; *>li aJ-a Jlo ^ ^Jl ajLjjJI ^LliJ 

1 j^jj^S\_» (jl $.LoJ_P ,^-P <^__— >t-<3 . isJL~3 jJI Ji j )g |V^ 

Oij^ia^Ji J^wL>-\ 4iy>^» j jt-fi ^p- J^wL>o U ^oj: — ^ 

^.ijVlj aS j\ juAij i oi J-C jjO J yjss^j (. <u jjlij oU-U- ^ j-Ji 

. ^JUJi ?.L>oi Ay^s>~ ^3 jj j>-T ^o oiiUu^5"Nij 
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ijlliiU (JL^JV 




* A 1 f V J^b 


Jj . JL;L-£-IjJL^*)U j Jl>* wV L( A 

JlA ( j?« «««/ j aJLS' J J^yj 

J Lfi**L*s-*y I L &£_ 

^ C -1839 


-1849 

-1866 

•1876 
• 1884 
•1891 

-1903 

-1909 



i y'^ s 

^'IjJ J,t i cj^S'UI SjU 


jp* vV ^-'1 - 1 928 


• 1938 

• 1942 



^oji |-1980 


-1960 


l j»wajJ3 ^JIaJI ^ . ,g" 


. (•Ljbi'ill • 

• Lr*"^ 4 ^p jJIj ^^IaaJI • 

. wL> wL>- Jj_P Ajljl JljJjuJ iLbCL^Nl • 

oLo jJlaII j ol iL-Jl ^ p julp jl jL^I ll jJ ^Jl • 

. o! ji oLu&Liuil 

. Ob^l^U-wo^U ^JlP j <UptAjl J jJl>- jlSsJU^yJ Juil • 

• c'y^ 1 • 


<ulp JlLLlj *}U- j y> X>xJ. 


i~*JL*Jl SJUjJI 

^ AjL) ^Jaj J.ULJ1 Ji o^AJ 

.yAjl^dl 


sUJUJl 


0 yca ^ hUj ^■>*I»»L&LJmAI 

♦ 

j j^wL>o j oU jJUIl 

♦ 

as^ii 

♦ 



«.Ij^-^j Jjj>-I tL-Jlg- 
Jbiii ijij s^jLs» 


♦ 

O^ 4 wV J _> 4 jaMrtJ 1 

♦ 

Aj jJaj 

VtUJUJl UlT 4-1 JiLi 
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^ jrt 1 r 7 Jjdb 



JL5" jLJ 


Jjl* *SjUI . *L -jJjJtll 

JjJLJI'jJJ J> yu 


jL J-IJ^*JIj 

jjj C AJjJ+jJIjs* £jJj ( 


■ p-Ja* JsjU^ 


^JjJl X^\jm Oljl^a 

. Ol$.L a £.1 ^ylxJl k*>lj3 ^3 4^1*11 OljL^a *^du 


. *u . J ^ O’L^Lw j«AJ 

Cj-s^.Jl : j_>- /y» 4 -J j VI 5 jJajM e Jjfc ^3 £.l*_L*Jl JLjU wvo 

4 _Ji^“*>Lo ^__3 JSj J — Jlj 4 — *JJlj 4 £* — wvjlj 4 p juJlj 

O^^xxJlj olj^Vl **»1 viJ-lwlS" u~^3 • 

olfi. 1 j-dJl 4 JO J ijwl >- ^Lp i 3 ycJlj ol Ju^-xJ 4 oJ^\!\ 

^^Lj 3 LoLc j+s* JIjlLI ^j > « a a* ^ 1 _p 2 ***^ • 

. 4 _jJLU 3 j]a «**£ k-iM ^yA aJLa^* jJz3 
<JjL~*f (tJLe cJ^Ll* j j^j->- 
JsL >» y^K 0 f ^-vLp A^Ldi djJJl 

Jdi 7{jJ ^ 9 A l?-A-A sJdi L+0 jl 

y \—t*jj ^xji i yjui 

Ui^ J> ‘j+’dU**- J " 4 J 1 ^' 
uLL? JJLzjlJ a. / 

La I j ^g-dl »Jd l d-d I Jl>* -^j j J *,Lp 

. & yjUf JdlsLJ ^jj 

d\ j^jC j Ota jiu* Jlj — a ^ jJp j\ JuJJZ’ 

. U 4 j C«-Jj 

4 J y>cjJI «.! /yO v_ 3 wL^IJ U>t-v^lj yJlxJl j yS\J O' <»- — >0 

. L§J ^ ^ p j - ^ j-^JLi dlSLiAl wLjwi>- <u-L*j . vJi— >tJl ji 

. LJlx 3 ^y2j\^2jd\ ji oU^ )\ JULul <UjL. 5 " J^Lpo 

. iL^J^UJ ( j£ 

IwLA . tJl^l wLaLJ^-II j « <>, j j j 3 ^Jlp v ~>o 

• L> j-^" ' ^J| ^-ijL>«j Ui" 1 ^_jI^_; 1 j^+dL> 

dJL>~ij aJl+Z> j $ '& ~ i-j J~*> : J^Ll* jlS' *ULJj 

. "*yjui ddisu jui j^li 



. (£j£A 11 ^ <L J 1 ) yjJl i?w? 

(Vr^! wL^«i . j* 5 . 1 ^ Aj 

JU-J 2 J olj-Jcdl ojLjlp! ^JUJ\ ^-J 2 j 4 4 .]g, a ^.j 
4 3 jl I « A 4 kjj—wU vJ!— 3 yH « jg >t_; . >Q . JiLp 

il yil A^-kiaj ^P jJlj 4 ^IwV P *^ 1 1 A>s*>l 4 olys^pr^-l' J ^ v yklj 

. ^ wL>eJL^i\ 
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iiUdlj jJ^J 1 * 



gcJLzdlj f»L — o jlaYI L>L->-i <JjJJ 
. V/ <Zj\Ju sS*>iljJ~i j aajjjlLI 

if 

J h-( « •» <« <J I /f^LAjI \-A»- L»P *^i t A 3 


ft^sSO/ 




^2^ 


-j jSs-j l * <~L>- > %S*> i Lj 


Jsuiz>-i cj—JaJI jIa^j: 3 Yu jj 


Lt yjL^*J l i Is >- y^ . $ 4 ,la / -<v U <0 


tfsf LS it ybJI L^LJ 

'I AJ l - - < ~ ^***^ / 

IJjS JL^LLdl Aj2^yia ^jJL& 

. pJLxJI (j^Ldl JA 


^-3 £ ^ y LJ I ^J—A G *-0 .-Ip / P J^J>tA A^JjJL) 4—Jj L%- J wLL/0 I wl_JJ 

y/ o/i jf * £, **,a2ll j a—L> jJzJI : a 

VL+fuJjZ . S^Iaj>*JI ji aj jJLUI <S;lj ji c £ L Jz+^JIj 

^J J wL*>5 4,L . 4 *.3yJ j Ll^- ^ v VjLJ/ odlA 3wL_J»,LP 

. L^^U>sJL~*/I ^zJl £ yjUl dJJjS'j ajJu Ajjbr 


. Jj J y*p jJl j OULwJl 

oLLaI JLs_L\ j 4^>r g ;U j ^JaJ! Jl^ «J a: J 

j^Ssj ji JlxJl Lp > 0 j . L$l~pU5 JlSsjj 4 3 J^j ^c__ 5bjJlj 

C4jljLo <^S- y^s>yj> J^LojJ 4 _a_^Ll 1I ^.iLojJI wL>sj; — ^_1 p Ij^IS 

C^jLJl *Jlj 4 JjlwbM J^° o Jj s^il *vlT 

c oULJl L^JLp 7^ jll j.LU^.1 ^JTj . Ja5l >lj 

. iflj c t c £j*, a 11 j 



ji ji Ajjlz~ -L>-jj i L^J?L> j aJULj J^Lla J-^ '-dUj 

A-Z-jlj jJl ^J- aIj^JI ijl ^zJLJL^Ij . j^aJ (j jJ LoJh iS~y.jZ.J $*L >-lj <Lo~^ 

JJ JULJl aJjJ—JI ( j^L^LLj o y/ 4 _ ) 

V^cM 1 


. \jjj u jSLZ Jui JxJL* ou yjdl 

^- 1 yJlj c oUL^Nl J c oUL-Jl ^JUJl ^ 1 p 

^l::: JI oUl^l ^ J N ^UbjUl Oj j-JI 

oliL-Jl ^o» Jj>- C \ J kj Js^> JI j . JI 4 JI 

4j wU 

C A^Ja A^a^J- y b>JL>- 1 ^j-d- A~JL>tJ AJ jj ^3 Aj>cJLij J^LLa 

. dJJj ‘Luk^xjJ-I ( oL j jj ) <SjL& j-Jz-a ^jj C— >t JI jJU *J 

o jjli 

< r Jj\s>CJj <iL,j>,i.;.^ oLla! JU-C . ^ All J? JJl J 

. 4j jji_) 4 >Lj J? 4*JLaj 5^X3 jlwLo ^J-P 0 3wL*JL^ 

* 

. U jjli 3wL> wlP oi 4 j j \h ; 11 jLjJ-1 wL^j JlxJl *>-2 ij 

<j jjd jl ij^id Jj y/ (j J 1 L 2 JI JjJLA o/jg Lj?sz wv/ ^l£/ 

.jjo-y/ 
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1^1 

*LJlP J-Lojlxjl bLo-1 jj^o till — 1 

\ ^-wfiwLxJl bob jj wOl b> — 2 

Science Laboratory Rules ^jJIaJI J*gjco ^ Olo^l *U-I j£ 3-1 

C I jjSo ^ j LaJI Jl^xo ^ OULsAAS ^ 

. £jwooM 40*>\ o pLo^p?.! JuoodJ ^3 jb» wLpl ^3 dip ! jA v^->0 1 jjj 

. ^ jb»!AJ AolxJl J^pljJLib ^3 bl~3jJl | ji2XJ ^23^ 

. J^Il ^ bOU-p ftUSt boli/hfl £^>. ^ I^pLjI j 

iaU- JU-I y 

. j*JL*il jj ^ r — 1 

• J^' </ J ! J 5 " 15 ^ “ 2 

. Jo^-xll J^b jwLxj" N — 3 

. ^-1*11 Oil jj3 ^ aj 4j 1 ^ r —4 
boL>wb_*o ^wL*A.I -b^o ^J jj aj >- yjLA bil jjJlj <_ol y ^ ii yl — 5 

. dib cr ^p 

^3 'j_3- , yi bo ij 4_-ob bo*>L--~o? j-bb b ob N —6 

■P 

j5*Lo# j^S- <^jS blj C^LojO^JI £ Jo J^i 43 JU bolodbcJl l^-Jl —7 

. J^-*JI ^ ^-bsil J-3 (*-U!l JU 

JblOJL^o Nj c jJJ Jo bodwdxo ^-L«Ai Jaxo jj bol jlxJl ^.blb V —8 

. j Ip 

. bJJ pJbbkl j3b 0} A^Jb-^wb" p\y> 4_>( <jj Jbj V —9 

. JlSoJoj AjLlxj ^ wL>tJL^I —10 

w> ~o ysi b> J £ ^jJaJ j c <--J bUbk-p jl£ ^ (1 m j Tb — 1 1 

. Ij ^3 ^Ju«»_xJ 1 5 J-o2JLa ^1»P 

bbjbi? <3 W yA ^2-b>tjj t ^1 wL>tJLo^i I wL*_> bblj3 if I ^w<k_>- J^w-pl — 12 

yp jJ-l A^-LvfiJ^ 0*}bb2_aJl 3 I j^o jJb N j t ^b^ ^(lSs bo 

Jl l 4 a, ii.:.> (C ^J! 3b VI b_P! ^ c j^bJ,> f l ^ 

. r> bJl ^bu olpVlj UL^JI 3^1 JlU N -13 
. ^JLooJl ajL^J -L^o \a\J bJj wb Jl^pI —14 

3^^ww«^^-L\ £.Lw«» c bob c bo 3 1 b-bob-^o — 1 3 
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iSLLJlj fjjb't 


jlp! ji 

j__ il £J_AJ ^j\J>s V ^ ? | -3 4 Jilj ajl l^> '» 1 J jjl — 1 

.aJL^J! 


j' * >* — «*JLj ^ jLj_?- I ^I 4j j>_o ' A„& 4 — >- j_j N — 2 

. .iljl j.>o ®W- 

^ yUL J ^>^JI JlLo JUjl_J^*>U aLU aJL oIa J N —3 

1 A^jy^j I j ««*> b^A ^* (_^r «■■>* ) ^ I C « «* L - j 1 

. JbcLb*>lJ aLU 5^Lo ^yS- 

. L^o a^JL^^JI ^1 jil £> j-aj J^i 2 Lp jVI ^^JLp oliUaJl t yi —4 
C ii wl ^J>- ya zy>- 1 ^Lp 4 oLwOw^-S" 5^1 -0 A j I ^ . la d oo 131 —5 

ji 

. pJl*il ^Jb pJ j ^v> s-^LwwLj 5 .L 0 C— p- \j jij Uli <lLw»pI 
dJD3 jV L^p jl ^Loc^J .1 aJL^^JI jil wLw>o —6 

• ^1 ^f^yi 


wiii -p# 



V Cr*^ J^~ - 


dJufc ^Jl ^_J jL^VLipl j3 :wL^ 

I3j 4 »LqJL^ 1 v_.3l j-*J1 y2*-+\ j y& ) La . 5 j j) )1 

? J^jJl Lv. gJ J +&~W y 


Hazard Symbols jlia^-l j 4- 1 

Ju<Ol*A ^3 oy^y>- jflj il j_J Ll y* tj*yS ^4 yS\ j »X>*S< wJ 

wL >- y (. A^L^^Jl ^1 j L\ ^O- jJ>o y}c3 yu* j»w\ >bj . ^ J_lxjl 

A^Lw<»wfc5" ^1 j-l 3 Aa ^ « \s 3 1 y* j — xj 

. AjoLiJl jyA j}\ y2-X-> 1 — 1 JjwLv Jyo j 
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UL-^J! il jil iUui 

5 jJaj^-1 o^lil ^ jj 


4_bli 3^ La 

J^S C ^\ 3 ji^jj-u^Jl js b*L>TS 

0 Sy-h.~S 3^ La 

c vIAjj jA 5" jj wU^J 1 ^la^. >• : JJLaa_> jiob 
wL-^5" jj wLjb 4 jjj jJLwJl 4 vIXju^-SJI Ja^>- 

f^ljjJl wLj-w -$^ L ^j-O yP«\\ 

Jiljl ^gip wlpLwJ 3^La 

4 jjl^Jl jLp t wL*jb-*a 4 jL--»jJl 

^oLa 3^ La 

(ol^_P c^jjJl jLJ>tj c 4 *Jj — >tS\Jl 

Lj Vl 4 j 5* jil 

^al ^_>t_Li <LyJSj 4j>t^_a S^Lo 

C ^ 4 jjJ jS’ 

4A_jwO 3^ La 





m 

* 




X 



jiS 


j>Ij ll as JLoLajJ s^J—S" 

•JJt fjl o JiA LfUP J f Lf i^ j> J->- jif 



jyj 1-1 Jj-^r 


Apparatus and Equipment Olj^l 5-1 

;fJL*Jl Juo~*_a ^ olj^Vi /yo 1^-5" b jip J^r j ^ 

•• ^ > 

. J^*_a ^Jb" wLP 1 


4_*_j ba j 4 -f>- - 1 --»j tjla I wL& • a ft l 1^1 ^ otj^l 

aJLJb ol ^Li $.bt ^v> LuSor j . Ji^wV^ ^ydl ol j^jcS \ 

wIpi li Ji" j oij^Vl — *>1 |*-L*j. Jp jjd\ jl — 

a : U . L? *1 ol« y^ j ^-~ajl . j 4jLl>o L^-a jj**i ^lj 4 J 

. *1*11 jLg_lj J-Jujl! 



VI y2-*-> ^ j-l*Jl Ju<*_*_a ^3 ^ J^ \ . /s“ J 




a — j j^Jl 


-b-jJl ^jljVlj jl +«& a\\ j 

w^Laj^ll <Lp1 sj g_>dl JJLa 1 ly ^ >- 1 a 1>-*}\J1 J j s^bJl 

j •* j~£ j»b\J>^_^l p-L*i^_*aj . jui^JI jlj-llj 

. 4^wL>^J1 ilXsyjZ 5-LjI Olj^->sjJlj Olj3 Vl 
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fcUsJtj (JbJV 










/ ajlJp jJl Ol j JUjcu-^I / 4jLig jJl Ol j Ol j^l 

0 JJj w\J «*« 


*LSi olji'Vl J^L - 



3 oU" 

4 - oLwOws ^J\ .^ 1 ^ll 
^-J-L jl 

JJI^l / JJUM 

^1 ^il 5.1 

J ' L^-x>ws^Jl 

JJl j^*J 1 £.1 jJL>-lj 


•^Ijll ^ 

JJl j-wJU 4 ^Lw«wjSJ1 

^ LoAJLP jlp ^" 1 -*- j ^ 
IjjJj -J? ^J>t-^jJl jjS\J 


i\ 


JJLJj Jyc* ^->TL>- ^LU 
25 ji t 3 ^ 10 JlLo ) 

(t -** 1 0.1 43 Aj ^ 


jIaA -1 4 j ^J\ 




SwLpU JJo 







4 j>-j Jj J 



*L 5 i oLull J^A- 



A>L^-S" il yL>-^ 

4^0 Lj -^ wj -S^ 1 il ^A .1 ^jjO 


3^1 

J ' 4 ^ JLwo ^^J 1 

JJ1 j>~Jl i.\ yL>-\j 



3ljil Jy>*~J j ptj S 

JJl *JL^£JI 

C) LoAJLP jLp IjL)^ 

JJLJ 1 (t->t>- ^LU 

3 p— 0.1 43 Jb 


4j yb OwLpli jj> Jjj3 



*1 

11 


i^bLo 
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|JWl:J/fW>l 






/ * a J> jJI ol oljiS/l / aaJ? jJl c*l j , : I j olj^SlI 




H- 


jlp 


^3 LmJI 

jjjo Ji y> 3 ji J 



apLJI 2L>-L*-j 


4^.5 LwOws_^\J i il jJkl 

U^Ji 



oLU 

wLP J^“ ^ 

A^i Ajlji fi^U V fv 


4_>-i jl £.lPj 


^1 \s A Ll j L^^-wU 

^JLtSsJL) ju 

JJLwJI 



JiJ 

3 



<J^LwO^" C.1 

JJLP £.lil Oj^S 0 
^Lp 




jUJl 




€ 


J jjJ 



oLuJil 2-1 (Jj**^ 
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JLiUJlj ^JLmJ'i 










. Ll! y>- jjb ,*J»aJ1 

(,<—*>j\Jr vjj j—^r J L LJ y>- Owb- — xJl <«1 jIwL>- iflj A^jw-JaJJ vJ^IwLa! — ^J y>® — -vJO ^ yL*Jl 4 — ^1 .AJLP ^ji i3 j $• 

. lLJJUj cJi?LC^\ Jj&UuJj C ^JLj^zSsJ^ 

. 4^> yjl LjL_>- yo Jjl>- jJl ^<JlxJ1 j jisjJl J ^JJLJl 4JULJ1 ^sJuJ <0« 

. aJ jj>c-jj 4jL>»Ij^ L?x>-lj ^_So 5wL> oLS' j_L«^ |>JIaJ1 ^>w\J Oj^j O' ^>*j 

! |*JI*JI 4^-Ia-o ol jl^o £v$JlU y *>. *£~ i ❖• 

. 4_^v3 3 s_1^L^L*3 vJI^^wLaLw^ 0 

. 4_> y>ejJlj 4JL>6 -v^ y* JUJ>tjJl ySs»£ ApL-^ 5> y 3 J\ y y j-b j' 4-l^JU» wL> *A>- • 

. 4l^Ju>oJJ ( ^j^ij^r j~~0j ) y?y • 

. ^ ^ jZJLA ^aavoL ^ ^y? yLil 0^-S^ 1^1 L« 4j2-wwwO # 

. 4~y> J^"j Sj y*^ Jlii JlSLjUj OU yl*-U Ju-*2 y J 4j-lx-o • 

. OliLJl yo Ol^bjL^ol ^Jl Jl^J? yJl • 

. y? yLll wLi"uJ >lwL>t^l • 

. ^ykJjP 0 yiU 4 «pL«-*£lI y-U 1 jl y <L> jiajJl # 

. ^ ylxJl jloU 2 yLll ^Jw<oo yL>- a»*>L«J1 .ApI js SIpI y »«— >*j ■$• 

. 4y }\ yJJ 4_y*_>3 y?l y- ^JlP t^3yjJI ^3 jUfiJ?- ^lj <W?l*L| jy^Jl y2A_J UwLpL^J 

c—J jIpxJlU 4JLn33 sJ1jL^»Ls 3 J 4_>x-vi2^ J wLa! w>^o ^Jy>t ^vO ^IjP 4wwL^_*_Ll ^ ^ ^ j v_H-» \y ^ ifl lj wLpl mO ^* 

. Lj? ji jL^-N Lgj yr 





4jLaJ 


(«i*JI 


I J J ^ 11 
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iciljJJ ihJ\ 



vu ‘ 




(^) 
4 ai ( ^ > 


il jj>s> y> ( l ) 

(- ) 


V JjrJ £.L<k-L*JI ^3 A_*J ^JL>3 a J l*0 ^j*wJ ^jVI ^ ' — 2 

^obuJIj oLlaLjuII Ju;w>t-s^J ^3 aSaJI ( ^_j ) 5 ^jlill ( l ) 

oU-Uaa*I ^1 ( -^ ) $.1jT ^ jA>-l (_>- ) 


. ajULj j (t-L^- Vz U ^ j-Al — 3 
. £.Lo«L*J 1 ^ ^L>vJLv-vo ^aJI ^j\I < Aj Jj Ss * ' — 4 

. ( £- ^Jlil ^ wwvokJl ) ^ ^AJI 4 j>^? jLaA^ A^u-wj ^jbr • 

. ^ ~A ULJ I >- — ' L^~ l ^ ^ l.^ jj 1 ^Jl ^Jl**^^-JI 9 
• A.L^»JA&«JJ ( i^t-i j It***^"* ) ^J- 4 Aj>t/0 ^ IjAdl # 

. AjjJ J>- j A^.j-A Oj y^> ^3 A^LpUj OU jlxil J-ws3> jJ J aJ-I^o • 

. 3 A_> A_p AjI j^o aj jJajJ\ jLjJw^I .A*j ^_^wLp vl) ^ajli apLj-s^ # 

. OlJ| Aj ( j£-*i A->w?lj ApLwsJ? lioAi*A*wo Jl £- jl A-l5LisJ> Aj A>- • 

. A_jLs3 3 r — LiiLo J Aj 1 AA 1 _Aw£ ju£»>e_ww' # 

. A wJl Apl^JLil 5 .-LA A^vAl j jJ J C^Jl^-*-II ^3 Ajs^LwJJ Apl j3 A — w*j — 5 

^JlP La 3 j->~ j *3 jAj ^jJl jjjSjJI ^Jl <^y>- ^JLj <LJLlH A^L-^-^vJI 3 ! jll ^J5 JuobcJl A-oL^" ^Jj-v^ —6 

JAjjJl ( c-3 ^ ciXAjj^^Jl ^j h - <V > - ( ' ) 

I l.^.AgJgJ OHJ aJLJI Ajlj3 i/I Uai2J>eJ3 — 7 

jLajAI Ajj-j' ( ^ ) ^ ) 

cr'y 13 ( 21 ) t 111 ' (^ ) 

UwL>tA-w«-4 t yiT ^3 ililj J^» jJI ^ Js? j~L>tji J^a3 jL^j>- A-J jj Lk — ^ — ^jl —8 

. ^-2-A ^iJI ^^3 ^^0 5.lil ^_;woJ>tJLi jiLiJI lijj3 ^wLj^JLwvO J . jJ ^-<k3 
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iJUiJU jJAJ 1 ! 



La j ^J1 ^ j>-*\ JL> > — 5 ji ^ Ljj ^JJLj ( <Lw>-l>-jJl 5 j^vJl ) aJlJI L) ' Jw<*_>- ' JJlXxj — 1 

. j-£-H kiAJi jL^O-^’ Ajj^“ 4 L J J OL?*- ^ 1 <tJJl ' 


,j£ jJ»- ifl VI La . £.L_>- 4 4 i-Lj-jjiJl ; Aj*>Ll)I ^ ^jil y£- yS ' olojlS"*! — 2 

? ^ <L*)lj jJ 


Juwi2^lJl viJ-J^La j lijLi . JuiLO aJ j wLll A^oJliJl £.Lo~L*J 1 „L>“ I SL_>- /^P OLa jJ»*_a A>-j' — 3 

4JlI*_>- ^2jL*aiLl La j 4 |*Jl*Jl LLa OLaL$^J 4 4 p-LxJ ol) yi ^ jo J y>- OLa jb-*-X 

VU^Lj lilp 

i)y>- ( <*--> ) 
a ) 

LaJ' ^LajJ ( j ) 

( £ ) 

(^) 

& Ajji *>! -' JU - ( J ) 


J'^ > *~"1( ' ) 
0^0) 

S > Ji 5 " ( j ) 

(*-W' 0^' o -^-'( j9 ) 

tkjj J-^»t ( il ) 


JU-P ^oLwwJl 0 jJLil wLLa ^JJLjl £_*JL> — 4 


( oL ) 4-Jj*lJl oL* jJLtii^SL^j <LjL>tO o'bllLa yA (l ^LwOO^il )) <LJL<0 j&\ O tj£\ — f 

tw~Pj5 ,JuA Vr^LvwOO^l ^Lp e/ 2j V? tj^ j****- V 7- L »oNl wV_5\ j3 La 

VdJ—iJ ^OJL^a Ajjj ^3 
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4 


2 



, atf 

Measurement 


x>-\ jl 


,U C >U ^Jl jJ _£*tp ® J »LiLJI “*T ^ A >OwLl A^woJi ' j£ ^ I 

s-I^ l ^ LvJsJ^ <Z~> Lwo«-^J ^ <-LP l— - wm^j . SLw^-i ^3 l ^ ^ >- 1 yj ^3-il LwU^J \y 


^'Li 4^yLs5" ** . 4JL33 ' j! J vj?|j aJ^Lp oUjUL* $.13 i ^_J Ip Sj> j j^JI 

. J — — io Sjl 4^-j3j C^V»jJlj t J j — iaJlj C ^JulSsJl : — t* <U — )!\ ol — ,wo^Ji 
oLwo^JI o jj* c- 43 j <Sy^ ^ aJLl^AI oL^Jl y 2 *-*. ^Lji ,*Jl*cu. 


A’ 0 

J 


433 j ^Xa lllj3^ ^i-P j ^LJJI ol j3 ' ^2*_> ^1 


>l>li 


^2J 


0 3jl ^9 JjLP ^ ~L>- LJ 4xv. ^ /> ^LJjl 4»^lj3 0| . li^“l ^^LwiLl^ 

. Sj^LJu 33j j^-i A^j>y^ i 
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^L-JUl «>il 


^-»LUl JmsJl ji 

jg, >*-^1$ .4^Luai e . JgJaJI jjjLuS 

Measuring Length, Area and Volume 



aaJL^uo ^LJl *>l l ^UUl olj^i y&”\ J^-*3 

^ I I s_ -m^-."J I ^>k I AA j . ^ L aI i -~ *-\ 

^Jl ^LaJI oIjl^- j . ^IjjJl j ^JJLlI Jaa^LJ 

V ^U- ud\ JbJ I jjt *LiJj ^ 


/Ac . ill fcil^bl 



I j i *,a 3 1 1 ' «-La ^3 

. oj\ jJ~\ 4 j>-j 3 j t ^jJI j c aJIiSOIj c J ^kJJ ^LaJI oLl>- j ^ jj>tjl~j i/ 

Z~>\<X>- jJ c j ' — '. «m — ^i_Lo C-jLa-L^-U A*<o*)Ukl — wJ j j ««» a » i/ 

. Ai^Jlj J^kil 

. J ^LU <LJj jJl ob 4*4 JJLilj c ^LUI -Lj j-Aj c aj jjdl 5 Jjl* ol i ^ »/ 

. aj>-L^ww^«U a^^Ijw» wL>- j 3 A>^- i/ 

. C 4»>-Lw»Jklj c J jjz}\ jJJu t/ 
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^ fk lLcj Jjdb 


^jjJl fUzJb) J U2jJ~l ur -A S.I. Jt 
: « jJJ 
Systeme International d Unites 

LLa o/j >» jJi ft Jst ^ LJ 

jSjil 1960 

JjhJl jjLJj J Laj . ^J. Lil I y 

LLa OjJS Jjj lJ -J tbJjz aJJ>%z — 


. iyojuji ju^yi 


C“ 


■ei-Y 


IAJI 


^ ^LiJl jj <. ^L— A.JLjj-JJl oLy^Jl 1-2 

Basic Physical Quantities and S.I. Units 

j-JLxjj . jJLJlj Ob jJgjJl £^k»>- ^ j.l*Jl ^i j — JL>o 

JlT J . A^ljAjl bk-^O ^J^b-bllj sJ^bb-Jl 

<1ULj UwLpI wJj c 4 «JIjj^3 a ^ Lg ^Li ^ j ^ j x) ji j l 

. A3 Lg_^P ,j\j! jJLilj |t~J&Lall ^JlP b^Lwo^sJ! 

Lglf 5 jjtb *£'j+ji j i j£i A_llS"j C C_—*J jLowsA2^o <L>-\ «^o jl 

4<bjbj-ji A^^k^J ^»L5 ^L$ JUJL^^fl JtlPj . <bjbj-*3 oLJ 

. ^yLJLlI OA^ jj t boJlaJl <W~dJl c ju^ Y ^ 

A-jJIj j^3 oLb ^y 2 -*-! L _5'b' ^~L*J1 j jJaJ (J*>b>- .jubJl wLaJj 
. ^ 1\ 1 j «j^bL>- jJU w»> 1\ ^ 

Obl>- jj *jj i/1 A», i/I ob-«^JI £j ;bl I*La ^i vlJJ ^wLaJ ^ j 

a^j^j c^y-^yil J c aJj^JIj c J j_bJI : jJI libl 1$ — ^LJ 


yjjl 

J jJdl ? UaJl ^ ^LiJ! ojl^ j 

‘Lw^ib^Sl 1 1 

f 


J jiai\ 



A JbSOl 

JLj 

ViUJI 


i! 


5 jl jJ-' jJ 


jJl ^lla:li ^y L^-Li oLl> jj 4^v»L* i/1 oL^Jl 1—2 tJj*^ 

Length J jJaJl 2-2 

. yylsJLj y\ j <iil wAl ^ydl A-jJbyjjaJI a , A ^ 11 J a y 1? 1 1 

vi4i^Jt(f) ^ j»UaJl JyaJl ^Li 5 wL-jvjj 

. ^1 ^* y>- 0^,^N3 ^3 A_j .JlI. 1 fl^»jL2-A>wb 1 

J^P . AjT ^liJl oljl s^2J>JJ A^>w?lj ^Llll A 


i I Olj^l ^1 JL>wUa»\j OwLiIj^o a3wVj 


Ubt c^ITj 
j ^LUl ^cj jbJl 


. ^ ji j Ail wAl Ai p-L*-il ^3 ^ bj>tj b» 1 plpj 

A Olj3! ^LL>tJLw^ 1 Jliil Juw ^ ^jJLp 

Jjl >- . y ^lji> J yJb ^b Ail wil j j wLiJ 

^j_4j jJ>- ' Lb wLui? J^_*J>“1 V b-Lpl J-3 J ji? ^*1 wb-xl ^jb dwl J2-L* 

? b>t-w>w2Jl /y bb*b . ^LiJl 
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t A^-L-bl^ c J ^jaJl ^bi 




jJLq-JJ yj J ^ j I 

jJL~Jl -r* _> LaV! J 

° 10000000 - J V 

. ^jJLo^JiJl y*. J sjiJIj S IjZ~» V/ i jy 

ijJJj JjfJ ^LJUi UiA ^Lk*JI++>I 

. yi OjSiU pM.:J.Ll JlSLsJI 

liy^U jVl.L^ljJI ^iII^LJjJLjhj 

Irf xlz <jl S j-JzU Jjr^J*. 4 -^ — «*wi/ 

299792256 ^ 

. iJidf ^ 


\ ^lp slo aJ j*JLA ^LS Sli )1 AJ>-bM Jjj : Lo £ j.*'? ^3 ^ ,.b : ~) ^ 

Swb Jp ol j3 1 wLiJj . lip j-4j ULi:> 1 ^LJ ^wLij ^SvJ 


Measuring Length 


J jJaJl ^Li 3-2 

ju jJil 8 ( 1 ) 



. j 2 Lo wA— 2J l^J jjs» 5 C jt-v- 30 I4J yb ^Li 5 ^,'lj ...a 1-2 

l$J 5 Ja — 0 j 

^3 4 j j^ll 5 j W - .. 1 S 4 ^Lbi*til i /1 1—2 JlSs si 

0. 1 aJLu Jb J\ ^i^ f l ^LiJ U j^p . J^odl 

. ij 12 *ss li ,^ip |t— j-*-*p* c |t*-**> 


^LiJl J&j jJw ( o ) 



^LiJl Jaj^i ^ya jlp y 2-2 Jiw 


jl A3^p ^Pj J ^JJUo ® bp jL_L/o! J j^JL) ^,*<1 -s_iJ J 

^LJ A3 3 jJ . ^LJJl Jsj j— ^ J->fcX *ol ^s sio C olj \ 



^ LsJLJ 1 A_L? jZj \ ^jjO LaJjL > g^o Ip jj 0 Lji- ^ ^ wL>eJLwvsJ j . 


. J^KJ \jyh-l 0 \ 


J jizJl ^L-flj ikJ jll jJa-d! $.lia>S 

wL>- ' wLp wLspl jjl <J J-s^J ^-sP ^Jl Cj~~^ j*S\ Lk 2 _>- 7 C LXj 

.up cJUJl jJaJil $.U 2 >-i . ol^L_iJ\ 

dJ— L-J — 3 ^_s_s_ 2 _) . ^ ^L-olJl viJwO. s» ^p AJ^JI sW 

• 3—2 ^3 Oi ^ 5 l ><>. ^ a j bb^Ui-l 
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( S^Li Jl -L^P AjJjJI Uoi*- ) 1.5 J 

( e*LUl Jjlp vJOUi-l tki- ) ^ 1.3 J 


^w*j 1.4 J 4->t~sj>x-*r2 owLaLiwo ; 1 

> dw\us»Li~o : 2 ^ 3 jJl 

? j^-p dwLALjwwo ; 3 ^Jl 




^LJll 3 v'y wUp jr-^ 3-2 

; <LJbJl Jj jiaJ^ ij?b Aj J jJ^ liaj>- JuwLaJ 

A ^ 

/ v i ^i~~ ~ 

! ! / i // / / , / / / '/ 7 / / t / / / <r „■ / 



ajjIjJI ^JU vi-Jlt« (->- ) . Jjy jJ o ^L l>w^I ( ‘-y ) J> y Oy^ £«£} ( ^ ) 

^Ja.Jj K-jycJ>-\ cUaJ^t J^wLajJ JjjJs 4-2 


^Ulj ^rjUM jWyiJl (-r> 




«J . I,*.. ^ ^SsJT Oi— ^ ^V 0 jA)l j j_ £sJL> 

^J^JI fl 3S-VI jl_k3» ^t-JaJ llo 2 Lj ^ dl S> iij J l_^ jiJI 

jl>- ^jjJi ^1 Jj*eJL*wl 4 _ = jL^ <LJljJl OLo j ^ j]\ Jyj j . A-Jl )l Ij 

: ^t£U ^jUUj JJ-\jJ\ jSaii\ ^LS 




^i_>-l jJl jJiajaJi ^-Ls 3 ( <— j ) 


u^-jUU t/W* ( ' ) 

^>-jli> 4 ^ ^Jl>-I.Ajl 6—2 
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p-sr^lj t Aj^L-Jkl^ i J jjaJi ^Li 




iJjjJl Oli 2 ) 

jl>- jJl]\ J La Oli ‘LojJLlI *Jj>xS. J 

Vs-jUUj IjJI S^yc^Jl Jl^Vl^LU cJL^IjlJIj 

ob jjjJl ^j/ 2JO ^y . j L ,/3 1 j . 43 wU 

. JL*-*J1 , j^LLLj A - - .5 $ 

S'Jj>t_>5 oLo*>Lo ^ ^LjL* 4 -JjjJI sL>b 4 aJuLUj 

liytJLi j . 4 j yil 3 ijji ~J>1 4^ LJ ^UwJlJLa 1 ^Jl 

J y& . ^OwLaJJ ^ J) j}\ yL-lll y jjJl ^1 — yll 




^jU-l J jiai\ ^Li ( V" ) 

A^wJj jjl »Jl^b 4>>.A_iL)l ^ wVj>tJL-vl 8-2 


ob o jJLH 433 j ^ 0.1 cr ^J ^Jl ^LaII ^1p ^ wwJ J S 

433 Jz£ I l$l*_>o Li? 4 j ^-^-LLa 0.1 J I ^ ^ 0.01 4_o j jjl 
^y 4-oj jJl <Jpb <La jJLll ^ . 4jj-lil 3 jja wAl jy 

. 4^_L*_*J1 tjLb*>Jj3 

<uJjjjl oli ‘LohXiiJl 

. ij yuaJl UfijM ^y>Jl j j^Lill p-L? : ^jStl 5 jJajM 
Ol>-jjJl C-i-jUaJ b^ 3b V! y jj-v^ Usb- Jl>-y ^ 
^-r^ 3 % ‘ls-L^J Oi-^bill 4jy^2_il 

9—2 { jyyj . <jb wwi“l ^3 4 J 3*1 yjl Jj»- ' 

. <_£ y „,<g}l Uajbl Ss.1 yj 3b HJ 'bflLo ( y ) 4 ( 1 ) 

ylJLJ 4jyJl ^JLp ^iSv-^-b vi J) : 5 jJfl-^-i 

. ( oL» ^5" J^->^ i JtL* ) y>-jbbl J jjaJI 

^Lii! ^Aj> 3 $.1 yjl j ^Jsul : LiJliJl 5 jJ^l 

^yjj-il ^'l—jolll ^ — Lp j 3 H <L—*^\p ^1— <*' .jjjJl 

. ( ^ 2.6 : Ji» ) 

l»— ~JLll ^S' ^yjjJl ^LaU ^y jJajl : jJl 3 jJajM 

J 2 jL- jjj ^J1 ^L-lll ^ wj )q~i JJ1 

• ( ^b^Jl |>-w3jl ! 

4ji ^LcaJI ^Lill jVl Jj>- j-~-+> : i^oU^-1 3 jJa^-1 

. ^ 2.67 

5-JjjJl 013 jLoJLaJ) tj yUfiJl Uajl-I 

Ji: JUj 4 < 0 . ji? " a ll 4 j ij ^J1 tji^b 4 _^wL3J1 ^__9 «a> 

Lob^ ij^^ 3 j-4-si2Jl b-a^P 

. ( t ) 8-2 jw» 

4Jl>- yi j 4 4 JU-I oi_A IL 2 J- N 

y o>^bi-^l ^y j&«& 11 ^y>- ^U sj ^ ap 
. ob Vl ^y y-^? Ua^- -L>- jy 
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^L_yJbybiU>i 


iS Uaii-1 

0.03 + = 





iS j A Uai-i 

( 0 . 08 - 0 . 1 )- = 
0.02 - = 



o jjup Ua^- — cy 

yL-aJ! Obuil-1 jji 9-2 



*l L z^Jl 4 p jJi 0 1 

. ( oz) ijj y \j (//?) 



^LJLoJli j j *«a 11 ^ A^jj^! C^b a>j wLaJl -Ljlp 

Ufi^- wl>^j Ajli ; ^L-JLJJ yua . Jl A>- jruC ^Ip < _ r ->j jJ! 

. 5b VI ^3 ^>r J* 6 e£ 

^*>b_aLl ^3 JlJbJ! ( ' ) 9 — 2 — **» ^3 jJljUaJLj j 

d— jlS'" blj . ^ ^ 0.03 + ijZ jSL+a ,JI iJaiM 5 5. 1 j5> j jS\J j c ' j-M 
4 ^ 2.67 ^ J^£iJ! JJ-b ajup ,*_* aJjjJI ob a_* JJLil ii\j- J 

i jA aj^_*JJ J _l*JJ ^^b_5jl wL»wLlp Oj-^-j 

( y^yuA 11 UaiU Ss.1^3 ) — 2.67 = aJAxAI 5$.! yLil 
. ^ 2.64 = ( 0.03 H- ) — 2.67 = 

A>-j^ jb— w*J ^i_P *_£_> ^Jj jJ! ^^b-A^O w U J 2 a,£ II iJl* tlS* bjj 

^3 3j_>- J»£ b«<il **) \mi lisL^ ^La-»3 c J^\ ^j/^b-A^JJ J <3 »£ H 

^L-ail ) 9 —2 JlSs b ^3 jyibJI ^ _1SI JL-jUa^i . 3b Vi 

. ^ 0.02 - l5 j1ji ^ yU*J! Uab! l jlJj .'j-Jjil 

4-Lou p ^ 2.67 ^A A-Jjj J\ Ob A^wbaJ! l5 J Ip 5*1 jl]\ <1 ilS" blj 

; jj& auaU *J Jb*b! ^LJLJI Oj^bj c^jvSs-aJl Ju?-b 

( j_i-waJl llajbl ©j.1 ^3 ) — 2.67 = 5 JwL«-U Si.! j_aJ! 
0.02 + 2.67 = ( 0.02 - ) - 2.67 = 

^ 2.69 = 


I a^*-* i.L-j«< i ^LJ viJj w^pLwvJ. aJIxJ! ^LU! o!j 3 ( cib-U 
jl>- ji / v _ 5 Jb-!-5 jU- y / b-*j >5! o!3 4^o wLll! / p — ^ 30 5 _ / i a^a 

^LS iajj-i / 

: ^Lil Uft!)L. jiTVl ^LUl obi b 

4 J>-L^a/ ^»LoJ>- ^ 1 ^ 

5 j t S jh£ ( <-j ) 

v_jb5" ^3 ^ia^Ja^xj ( ->- ) 

V a>- ^Li^o jbi ( ^ ) 



Li! / 
i La /< I f ^ 



Uj! bii j oUJLxJl jj ^2ju 4-2 

Some Prefixes and Their Interpretation 

JlSJ 5wL>-! j 5 j >-j 3 jp- ^LJLJl ol»A >- jJ Jj.Ul ^UaJ! j__ 

5wLw>* jJ! 5 wL>- jJ! ( ^ ) j-bl Oj^-J c J jJab w^jJbi . AoIjj-*3 a^-^3 - ' 

j 5 p\ .>> ll Ol Jb^- jJb ^ jb yS i\ j! j!b }/! ^Li ( j r S\JT j . 4^o^L>tJL^i! 

N > JJi-^fl j! ^Li L^jlu 4 ji^J! J^ 
JbJ! Jj.Lb! ga^kj .>uJLAI 1 j^.:.uJ 1 JjU ^^aJ! ^1111 

Aj>t^_>t-MaJ ! ^ j^Jlj sJi^LipLsiaL! ^3 a> 3 wAl >JpLo*X^J! 3 ! 

: r lbJ! ^3 ^Lii! o! J l>- jJ 

—23- ia>-L~JA^ cJjjaJI^Li 




f / ^UaJl 5^-j 

ijiUl 

^LJjl oX?~ j 

f 1000/1 

( 1000/1 ) i _ s iL> 


f 100/1 

(100/1>^ 


j. 1000 

( 1000) 

(r r >^^1^ o^ij 


ftiajJ! ^ ^LiJl oLl>-j oUJlSvJl [s^y. 2-2 JjJL^- 

4A»L J * ■! 1 LL 1 I tXm^ ^ ^ Sm^ I ifti j 3 — 2 

Some Derived Quantities and Units 

c j^jJlj i aAjl^JIj c J jl all 4_-~wJ ^J1 vJi^Lw<k^sJl v oL>o wL >- jj 

aLU oL — ~n oli iS 0^> 4-uLj^J oLi” cSjljJ-1 

o~L$J ^Jj jJl ^Ifc: 11 ^_9 ^LiJI ol Jl>-j JSLL; il ^SsJTj .^LiU 

. <L~~J jJI Ol.l>- _jJI OL-o^Jl 



(J) J> 




10-2 



(J) J> 


( J 9 ) yv- 


0 ^ 1 . l a ■■■■!! j\ 1 1—2 


(!) 

>■ aJ^wU *J j . ^ JwL*j ^>3 ww< ^Li ^A A^l .vll 

. JJaju^ ^W 5 

(J*) J* ^ X ( J ) = A^L^» 

. ( £! y° ~ ^ X ^ = 4j>“l^vJkl ^Li a Jo- j I JJj 

l *^" 1 (V) 

. La p aL* JLo ^IajI yy>- a ^Li j__a ^ ^^1 

J^JaJI : JlLo c Jlj__Ll aj^U ^Li J s^l>- aJ^/aj^ ~^>o j 

. C_~*^s»ll A-Jtj f^LijjNlj ( J^3 j-*-llj 

( £) x ( u> ) c/v^l x ( J ) J^' = ( c ) r^ 1 

. ( y^fi )^ = ^Xj»Xj» = ^->cjL1 ^*^L-3 Sa^j I jjj 

jjXajj 6-2 

Measurement and Estimation of Area 

£J yll J^ll 4 — IN Aj ^Uj J . I — A ^J(2 — ^vs>» — wjl ^Li ^A 4j>- 1 — w_ll 

Ob-1 — J.1 ^-U; Jij . JJ ^ J3y U5" ^j-Ul yCO 

j-wj^jJI /^Sor LoJl*j t jll ji £j ^il ^-^JLLlL ^ I 

. t^ll j^o jl^SsJL ^jaljVl ol>Lj! ol^LJJ 
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Sfrlg 7; 11 <A\ ( 1 ) 

LvA?.J 1 ^ t ^ \ J ^ y> L»JL.> , j 1? \ \ A 1? < «* £ 4j>- tw> ^ --• v 

£j> »,a SI ^lwL>tJL^lj Aj>~\ A t Vj' 4^JL*J>I jUi3 VI 

: JUI1 JjJlM J Slk*i! 


i^LJil i 


( J ) ^LaJ! J^> X ( J ) J ^ — ^>-\ — ~il 

2 J = 


(u^)u^V^ X (J)J = 


( ^) X ( y3 ) Sj^UJi ^ = 4J>-LJ,1 



x ( u° + U * ) ( us 5 &**•+ ) 2 “ ^ ^ 

( o 


A 









uia^il JlS^XVt 3-2 J jj^r 

t c J jJaJl ^Li 
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^JI^uUSlLc 
ibf J'J.I ?4-JUI^L*J0lj-^Jf 
>- ~Lkj IjJj . <Lo-J jSJ l^Lc^LJ 
. a^ji ^jSl » 4 4 y, y / 

■ 1 

4»j£- Jjb . 



JiLUl 4Jj— j? < Vl l l ^ KmmJ ^ 

<4^S\^w^' •’ L>- L-^w^ ^ 1? «<** ll <4>- 1 *«*A y m Juu 

Ol>-l w-oJJ 4-Lol^Jl Cj1wL>- «APJ ww ^ AxJj-^ 

. 12 — 2 y_jlj>-L\ ^3 a_A L-o^S" C 0 - * - ^ i 1 



LJf 4 _Lojl^A\ ^ ^jjLa^oj 4 J_aL^J 1 <ji^L>-Lw*Jkl Aaj 

4 J 12—2 ^3 ^i2-wJkl ij' J ^JLll ob-LJ.1 ^3 

. Uj ^JLj 1 0 4J>-Lvw* 


l^iil < 

‘1I4 jlr/1 



jVl 4^-1 -Al jw\i . 1 J .jt 4__jaj^- c5 _ L Lk-i 

. <iJJ ^k2A-l\ Lillj J 2 jJsJ*- SApLwwJ* 

luuyJI o^Vl j^aSI 340 

|Nv» i 


O-JJJ 


1 

i^j3U J if? to 0-“^ 

• .-* I 


/ 


A*M 


V: ''-vv . 

; i V' s 

^ ^ 
. -tij^ 


V 


4" 340 




**» 


I 


Measurement of Volume 7-2 

H ^3 ^^Lajj C 1— ^ 4_L*__JLj 4»wd^S^ 

^L-4 ol Jj>-j .a.~.~i j . ( 3 j» ) v_. » - C Ll j— sil 0 J_>- ,^_]j Jjl 

; : A .;;-.H t ( 3 ^) s ^H y^J-LU ^ y-Vl {\JJ*J)1\ 4JIS. yu^l 
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4 t? 7 ; ^ j>L^?rSn ( 5 ) 

. *w 1? v ; 1 I *>Sll Ota j»l ~s_>- )l\ { j&-*-> p->«->- 

flwL^^b ^ ^ ca-jl^I jUaSVi j! Jl^[| 

I J SlU^i! j*j *& 11 



J^sJlJ! a a j>L^>- i f l 4 2 

J^jJl L> 1? ; ; i o^JuflJl ^L-^-SlI ( ^ ) 

4j>-l aJLj ^ iaj 4.^,1? •;,;,! I j*£> 5 ^JL^Jl ^->^“ Ju^ j^Lc 

. 13 — 2 ^Jl^-wLo ^«A Lo*S"" L^-jwL^ IjLj^a J<s>vS^*~a 
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t 4^»L*Jklj i J jJaJl ^Li 



3 

r" 


12 = 38-50 = I ^l- 2 ^l = £t ( J^I^ J4 A-«Jl ^-4-1^ 
■ ^UiJ Si> 13-2 jSLi 


JiLiJI iuku. ^4 JlSw'^l (^- ) 

j\ > ^ _J * ' ’ ^ ~ ■ - 1 1 4 *> fc " 1 1 1 jn S' ^ ^ S ' 

. 14-2 l _ s > jj—* ^ L-f 



Jc. i c \jXi Jjljjl *lil ii yl 4 tUb 44j)!l S L_P J iL-l 

JuL^I Lpjli L>*jw.Lo A-J? • ( ( ' ) 14—2 ^ 

C tip ^3 ^S' y^S > jikl |*J>e_>- 4j>t-JL> {.ill <JLJLl*vN 

.((^) 14—2 ) gr ^3 {.111 ' ji\ 


£)jdl jUmII ^ Ol\ J 

*Ul Old C^lil : JJL. ^U^Jl JJlo JJU <^V 3~~Jb 

Mi JUp 3*1 ^ >o 1 Jl ( IJjcLo ) JJ 

. J*4JI ^k-Jl 


V 40 


3*1 yajl 

36 = .2.il j^p o$.i jJLJl 


: 50 

: 40 
; ■>* 

430 

^20 

10 


" 42 — j-^il 

Jl 3*1 yLil 


50 
: 40 


450 

^20 

10 


JLJjli Ttia— -Jl Oi.13 ( ^ ) 


,UU JX£\ jJa-Jl S^lji ( t ) 

JJlj Li jJi-Jl 5 t ly 15 -2 JS4 


jU c jjjjl : Jjl* .jj» JJLj V JSL- ^ Jbj 

*uJ JJLP 3*1 y ^>o IjJj 4( CwL>t-o rt-y^LJ ) ^^JLpV 

• ^cia-wJl 



aj <~ Jl bLLJ^ ^Li yl ( I ) 



aj jjJl k-j*>Lj>-l lia>> * 


c <L»-L>w< 3*1 J Jjp 


a*y -XiP ( ^ ) 



j*ijJI ^LiJLi a^lil (->• ) 

< L wL^_^o o j»^>- ' 16—2 


* iil ■ < ® 6 > 

? 14 -2 JiLi ^ i i__L^JI (v—4-l U -1 

V A_L^J 3 ^J>*->- 0 r—^aj —2 


Jjl j^Jl ^ ^ Sj-g^-i 8-2 

Other Apparatus for Measuring the Volumes of Liquids 

WL-i, S^VI Ju»..JtJ c^jJiil jUJ.1 Jl aiU>)fb 
• Jr! Jl J- mJI f ^>*->- ^LJL! 

(*^-t c /'-j ( * > 

^JJ>xS wJ j J Jib 250 JlLo A^jU lib^>- ' JSjlj J, II o jj& 

. aJL*~£JI JJUM jjlp ^ j^>JJ jlJjJI ^tJLU 


Ob*-bn^*Jl ( ) 

c 3 ^ o.i aiJuj 3 (t _^ loo^Uoi^i oui>^i Lr -jj 

Jj Jl a_.^iMl JJI^JI f j 


U> Jj>- jJ 3 t Jl j-wJI /y> 4jul$ j»L>o-i <w?lll ^wL>xj: wJ 

ob' ^bv_>tjLo<l (w^oj . j wbl (^* w ° 25^ ^ ^ ^ 

.Lplll JpV JJ\j il ^A^lil *Jo 

*^ il <jSW 

^Lil 4^Lbx^l <-~>u ^ JJI ^j>«J-I ^Li jl^->- U 
V Jb* ^jo Jg^^igJb 3 ^_^ 10 ( I ) 
250 ( ^ ) 

? JL- ^ J^waJU 3 ^ 12.25 (_>- ) 
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t J JaJI ^Li 



. 3 Jj>- j j ajo ap L$J c Lg^Li <L-^ ^Jb^_iJl a~*£1I *• 

• ^UajJl l$^Li aJo-j ( (* ) J <U-*^L*I A^obj^i <J jjaJl 

: ^ir ^ J>jl ^LU flJL^Vl Wli 5*^1 *- 


^LiJl 

^Uil 

j^' 




^ 0.1 Ijs+aiW 

t y~*' “ ( JLa L^j jAs ij i? ... a 

^30 

0.1 jb*i Sap JljJsi 

^LaJI Jsj jL*» 

(*-^ 0.01 I Jl>- *j~~a i Jl 

A^»>j^Ji sA>b jAjl 


’ ( V ) (^/ j-^-L ^ j Jill L^oLi 0wL>-jj ^wUj b L>t-L?.^wd ^,-wJj ^uJLj^i <^L~JJ <$• 

lg ^Li 3 wL>-jj c^» w->- «di Lo ^Ixji 4 j*>L b lj-w>- j^;; 3 7 ^J1 4-JL^JJI a-wo^J\ ^a ^_>*jLI ■$• 

.( 3 j*)^^il ^dl A_ljjJ\ 

. Jui^vJl ^_>t>- ^L_^ 4-^wL>tl-wwsil OljiVl ^v-a ©bl ^jjA! jLiJkl 
. A^lj^/1 tlpj j' All jLi*xll ^I<A?x*L*a>Ij ^JjI j-wvJl A>*ljj aJLj jJaj j^P LaS" |^J>t_>- J-LS $• 



I Aj 2JL-L_L ol~*J>JI 
(~f) £(A^ ^aLL ^Ul> — Aj>-L*Jkl 


c ( |t— 1 «oLoL^JI 

( ^ ) jZa fLSiW L(f) jZj >~ Jill 


(r- 


^^LaJI oa^j 
": J jJLl! fl&Jl 

(?)>' 

14 

! o ^LiJl oij^ 1 

0. 1 a 5 Jj ) i 5 l ^ 30 o c ajjA* 3 jb *..* 
( ^ 0.01 4 iAj ) ^wJj jJI Ob a^ Alii 
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*lj«JJ dlLu\ 



? A3 Ju z\*S W ^LJlU oi\jl J bb —1 

j-^r^ ( v—-* ) AjjwLj a_^o wLp ( I ) 

^ ^SwwJj ( ^ ) ojllij (_>• ) 


30 L$J j-L 0 ) 


l/ 


Li _Lj 


^Lr* ( * ) 


^ o' —2 

Aj yiA 3 Js.^ ( I ) 

A-J jjJl Ob ^0 Jail (_>- ) 


: ^a ^Jui? ^/iSJ jJI JteJi Jl ^LJLl Sb ' J^i' —3 

15 l$J yte 3 (<-*>) 30 IgJ ji? 3 ^ \s «** A ( l ) 


Lf 


U J sj 




<LjjjJl oli A^Owliil (_>- ) 



; a-JjjJ 1 ob a>3wLaJ1 ^Ll>tJl^L» ^lSsJ jLLlj ^Jjb jjl ^LaJI 3^1 ^i jL^ ^J1 

: jJI ^1 p a^lLi 6 c5 c4 aJLjl^VI ^o-' 


: y> yiSJU JL^IjlJI >JJI -4 


C— 3.80 ( V ) 

(*— 3.60 ( t ) 

(*— 3.47 ( j ) 

r-3.i6(^) 


: y> >iJl -5 

,*— 3.80 (^) 

,v- 3.60 ( l ) 

I*-*' 1 3.47 ( z ) 

^ 3.16 (_>■ ) 


i — 6 

,»— 0.30 (^ ) 

(►— 0.16 ( l ) 

^ 0.31 ( i ) 

i*— • 0.22 (^- ) 
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t aj-L.—U^ t J ^JaJI ^.U> 


V jXa j&j J jb bU —7 


l*J> l J 2 Owlpli 4j>-\ www^o wL>-jl . ^ wo 5 4_ptaJjl £_L_j ^ ^ ^ 4 OwLpli ^-Ji-o — 8 


! J\j A_>w? J }[| A^k23 Aj>-LwO V ««0»4 — 9 




■>,-J X i <j ' <_^>o . 4 j 0 j h — ^ j 4 ^^bJLil JLlj j C j ^Jl «Jbb jJSJl d)jl3 — 1 

. AiwUl c-.wJ j-JJ t^LJLll ^-Loj t ^LL>tJL^N I 4»£*}b» (iJjlijULo 


^yS> ^-Liii tiJ S Aj^bdl Ll> jJI 3b ^bi Ob >J »iJU ^ ^y* AsJbJ j jJ —2 

. aJ j^Lo A3 2 a_>-j wU di-LJl ^Li a_J^T ?- ^1 . Aj jA\ a jh-~A.\ 
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jjjI > a Tl 

dJLUl J ,r» a II 

IsLlSJI^ .1 LLSJI jjjLJ 


Measurement of Mass and Density 



5*1 ji 0 vw ( ^Uajjjl ol ^JU- $.1 Jai JLJlj 13] 

I3U . 4 J Ojj $.1 *a all JJIj O] s^l (JlgJ J\JL> j . I yup jt jA\ 
V 0 Jl J ^J] i\.«A.L\\ JLjIj ^JAJ UJU£ JJXpxj 


gd-Lcj-ll cilaudd 


0 


: jt 1 Jl& ^3 

. 1 ^3 S^LLl l/ 

jlj-Alj C c3wL>-^ jJl AjiSsJl Olj-Jkl ^IJJ^JLwub aJjlSsJI ^ 

Vi4 

. iiliSjL, ✓ 

. = AiliSLil : Ajcw^aJl j»l JJ*wwolj AiliSJl 1 / 

. ^L_aJl OlJL>- j zjJt \/ 
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ajU^JIj U^Jl j 



Mass 



f lys. U ihS- ( ? ) 



djjLyAl j^r dJL^J ^1^.01 ) 

Jji j 4 j jLw*-<> ^l ^>- j-L5" Jo-lj aL 5”* 1 -3 Jiw i 


2UL&I 1-3 


ikS"j . S^Lo ^ a c 1^*5^ jlS"t {,1 J ^ p ^o»- JlS" Jj-SvJLj 

^1 aJjlS" L»3 l *Js . A..3 SilJkl A, £j fvbJLa ^A .«..*>. >• i 

aJjL^J! ^A ^-L*.^J! Oj . - * Li A^_*_>- j , o aAjL^J L^-OjlJLC ^ >..« >- 

.Jjjjl f UaJl L5 3 a -LiSJ^ i r jLxil 

Ao wL*_£ aJ\ ^ ' jA ajjL»^-II ^1 j_>- jJLS^Jl aJjlSo ^JLs^ if! 

^JjwVjl ^s-Uj A_L> jji J>e_a 4 ^J—J wb^jl — j» ^ jlJ*>Vj ^ 0 4 p j ; »,.g a 

aJLzSvJI a>* wJ j . 1 ~*Jji ^3 jjjLlllj jl j^JU 

. aJjLl^JU jjU £j>- jaS ^ JJ*sJLwvjJ a^-LsA? if! a_> jL-*l! 

. a^LjU! ^ulxil j oL L*^! jil y ^_y aJu Ij? 


. ^\j?r j-Lj^Jl ^Jj jJ! ^IjajJ! ^3 aLi£J! ^oLJ oJ<s^j 

p — v*»L 5 J 1 jj yoS'\y^X\ <*. — oliLilj j*~~p i !^ j-^ if! ^Jjl^J! ^-*'Lj 3 

. ^Ul J^A-^-! ^ y ^a Lo ^S" ^ ^ 


^! j^r jL^Jl / ^ jJlJl ^UfiJl ^LiJl j 

A,^ Lo Sf ! A. >J 1 

1000 000 

(*'^-LU 1 

1000 

fir*- 1 

1 

(.1^ 1000 

^^ijr 1000 



^! y>- jJuSs-Li A^cs^jijl j ajLpL.jI) ^jj \ jiJl 1 -3 J j A>- 



Sj*>-1j a aSsj jl^o> 2-3 JiLi 


Measuring Mass ib£jl ^Li 2-3 

A-wpbU 3 j__3 j' 0^* Ia_LS" 4 j ; ^ I www^-l a\z£ <L — jIT 1 — 

wL>-\ ^J1 ^1 j> - aJjlT j*ss3 . ' aJ_p ^ lSI 

Ju^23 ^3 3 jJJl j^p j^J 9.8 Ao.iL>- 3 jJJ 

^>jlo<Al ^1 J > - yLSLil A bS ^Lp Aoibj-I 3 j3 ^LL>tI wobj . ( JL>-^ 

A3wU j»l ~o>- V! aJLiS" SwUwIlP olj^t p j a.^7 4 S^oU^JLi 

. if! JLLIj . a^jLLl^s-a 

Sj^IjJ! Ju^JI ji £>IjJLI (?) 

JlaL^I! ^_3 3 ^»w\j>tj: wj OA^-I jjl A-jbOl ji ol J jJl! J!j— j ^ 

$.! y^y j . f! ijjf- 0.01 A_i^ aJj 4 ^ j-3^ 200 1} J^aij aLiS" ^1— : .ll 

jj jJ! |^jlj j . L)!j^J^! a <L$^ ^ t L) j ^J! a J-^-p 

l)!j-j-<»«-U ^-a 3 i f ! ^JjJJ! ( aJ j! JL aJ i Lwl-woj ^ ^-LaiI! j^ky 
. j j! j^J! jla> tJL» ^l>- jj!w\J! jJJ! c-iJj ^ t A^J*>bo aJj ^Jaj 
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4-3 JiJi 

( ^'jA' 


f 

©Jo- y 

o>»* 



^J\ *JI j-J.1 («-*) 

d\jl\j i jl^i ji\ Ji5Ji y jij—ii y* ^ j j^J^i oi jJli j_>*. 

^nJTj . A-JU 43 JU Sj-iL* ^oij 5^l J i L5 iajo Aj^ 

Lojjjj y>- 0.01 <y j3 1 yj ji jil ^2 ju 3fi.l yiJl 

k-j J-Uail £-j2jJ J • ^ 0.00 1 A3J A_>-j jJ jO-'yi L^j2AJ J~-2J 

jljJJ . A~*i ^11 AOLiJl ^Lp aJj^JI i yuj Ai^Jl ^JS' A^Li 

aJjlSJi ^ r ~JU Aj j L>wJl 0*>L_^l ^3 5 

. olol y>- jJLT SwIp 


Measuring Weight Jjj— il 3-3 

J^MU U.T Alx^jli . aJJjj J-l a_LlT JaJubl j»wlP 
Lo I . ^_3 ^Jsl j +, *Jj j-J*JLt j ^ L fcJyL>y 3 jlU 4-yoS' ^ — A 

^1. Pj . £3 yA (, AjjLo^ 5 ^JL)i j l^ 3 jj ^Jl 

$ j-aJUl jjJ bf yS‘\ JPji\ OjJ O' |».— «..>JJ dJUS 

.^iji Loi> ^ ^vi ov 

( 

Jjlxj . © J — j/L-* 5*. j j jJl olj^t Jl jil 

c jlj-wo-Ll ^Jo )l\ < — 3 jiaJl ^3 Ajjj^jwLaJ ^ 

AiLj, jljj.1 o ^2oij 0.LC ^3 l5 JLp ^JwLU JLiJI 

. < 1 ) j3 

^l) U if I SjJLJl jt ^ lMjAI J 

. 1J5 ^3 ' k ■) J<->- 3 jJLi J*SS \ aJjjS^ Aj 13 . yS ' vj^J-Ai 

p OjjJ b-^ 5 ®$- 1^3 

. aJLp jJUll 
A_vbjLJl — ij \ ^il j — al 3-^3 

olLJ>J.1 ^J^A\ oli a^^jJI 


£ J ^ ‘ 

3 Jo- 


ft 

T 




oJt* Jlp obi ^iji U 5-3 JiLi 



. dJ-J L^>U- ( llS^J j ) biaolj AJJupij ^ £jj* jt ) p-J*>bo J jls5 15 IjjN ji l^JLo 

^ gzJjJu A- J lS J C L^aiLjJ y£s, aJjJ^JJ ^ ,/v j? *J j A. ^v .«.«aJ 1 (Jj-Lyojj y-^ 
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a^Ji ^Li 





h * iil 

^iLa^hui \jjr 


V Ol a Jla A-wio ( 


^ giticj Jib 


< Ll>- j jSJt lJ -J jL5C// Of 

. i^jSI LL& ^-L-J*/ ^jJLdi jwj 


j>l yrjLZ. Jb a^Jl 

(K-J-l 

M - 10 


fl^vJUL. JL^Ij = 6 ~ 10 

J*j V 1 - 

^ jJLsS'O.l ='- 10 

3wL>-lj aJULj ji 

60 


fl^yLS - 1000 = ’10 

Aj-L^ fijlw^ 

2 <10 

l 3 jisJl 

- ,0 io 

cT-*-~N 




Density of a Substance 


3 ^L« iiUT 4-3 


^ j ^>1 6-3 ^ JL^t 

dJ-iSoC JlA . jj J 11 ^3 jl — i) JL>o L^JlSsJj /v 1 — 


?dJU3 




.JjlS* 1 J-3 l^v.^ 0lil->tJL9 6—3 
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OLkf l$J 4.i.I.l>t-ll jil j S 4_i_JL>- ^3 4 jL>-^/I J 

1 ; Jlill Juj_* ^ . 4 ^_>uU J* 5JL Sill! ^ 

cfl y>r 8.9 ^UtJI 3 p — ^ 1 j jj U-uj f\ j>- 0.9 ja 3 p — ^ 

' ^ 1 \JL& + — **> 1 jiS" 1 S^U ^ ^ 

.v* ^iliT ^iS”! ^l>ijJU . ^ j^Lo ,iJJ3 1: : Ia« ij . 2 Lill 

. jbiliT 


ibU-a 

aJ^IaII bo.A>-j 5 wL>-j ^5* ^3 aI^SvJI LgJb Sili&l 

iaJUI 

^Lijj c jJLj5CJL< ^ **- aSsS~ O' 1— 

yl\ I f\ yr jL&\j j J— £s-j 4 3liSsJl -3 a Jj>- j jls ic A$s_U 

^Li ^ SjjJ! ^ljg;H ^ 9 ^LJLil SwL>-j c .*iCll 

jZ&mJJ* ».^Jl / J^b3 J*-+P\ OlwL>- JJ dJU j5" A__dltSsJI 

. lb f I >b aI^JI bbblT 131 


iiu&l x>x£ 


a,i. 1 <ig 1 1 *b^*wJL> 

c 4.^o>jg ^Lww^>- wL>- j i — 1 

. ( ^yliJI jl ^Jijl ) 4^.b;;U ^_p <1>-1 aJj 

. iLLT ^-LJJ ^\A\ d\ IjJLl {JJ>^ l -2 
. 4 J 3 UH ^Lb>tJL^b 4ili^jl <_ — «A*>-\ —3 



3 „ 


4 -b ^ 


= ( ^l/4Jl^l = 4iUSLll 


I L> 

. JuLJl ^-3 ^>t>» ^__-->t_^wJ 4 j>-1>6^v j\ 4-w4?b» ^ Jj*d**l — 1 

. ^ — * y-^ * '*'*'*' ^ ^Job-wJi — 2 
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^lj 


|£lA jii 

<_> JJ / y i YjJJI 4Ua.,,"JI 

c jj>* -Jl zL -4 tilts' j, ^ ^ipf <L-til 2 S~ 

lS* ilh. 5Cc 

f^cJ/ ^ ^ dJUi 





: Jlo 



X 



Aili^Jlj t(|J? J4j cU^Jl oWy ^^bJI JjJbM dJLJ 0^ 
: Aili^Jl <LtaU^ f\jj>*s^\j olpl yjJl . aAJIo*^ ji 



( 'V-" ) i*-*^' 

(? lyr) a^Ji 

Oilil 


200 

100 



89 

240 


19.3 


50 


13.6 

5 




97 

120 


0.29 


200 

Ow) j 

0.00129 


1000 



V ^JoVl Ailx^Jl oli 5^lU U ( I ) 
? JLpVI ob S^lil U ( ^ ) 
?Jit tiJJ L^J ;aJJLo j»i aJo c S^LJJ aJI>- ( _>- ) 


^L^rSfl ^ jii? 

^jP y*J Jjy*- C £.lU aJ j a.jg.J s~_>- ^1 jl O 

• A3*-U 2 — 3 <JjwL>- ^3 vJl^b^-LxJkl — *^Jl 

V j3Lv A-v^ ^ ji j-iiaJ Js> jOJI jSb j awwo^jlII 
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iiliSUl 
3 *«-/al jMj 

ii\l\lp~±\ 


l*^ / v ^ y 


. *lil JlP ^JUI jM2J 

0.96 

gliJl 

. yj^vwli-l ^i-p jbiau frill ySsJj C frill .^Ip jaIiO) 

1.00 

till 

. 4 J js>t£j\j 4 CojJ \j 4 frill ^^Ip J\liJI JUsu 

0.24 

gflUJI 

. JUJjJl < _^' jbb 4yJj-~-bUj ; J C <A~>jJlj c ^ (*b“ jJl 

2.60 

r^' 

. J Jj>t$jl ^3 AJlSsJj 4 JUjjJIj 4 y _> ^vwlblj 4 frill ^1 P C-JjJI yUa-j 

0.92 


. JLjJjJI C5^” Ibfc ^3 ^ y>- i f l iljll £y<*->- jb j2> 

13.6 


L 5t^' 

0.79 

j^i 

• J-j>1' ^ Jaii j.Jj—U-' jlk> 

1.30 

jj_ / — 14 -' 


V frill ^ S 3 III ^ ji- ji ^wL>o U 2-3 J jJjt 



. ^-~wU cllil ^ S^lil Ulif ^wjij ^ 

. ( ) fl | p - j - b£JI ^JjJlII ^ lla;ll aJjl^JI ^LJ 3 Jj>-j < o « 

JJLiJI aJ jjl*ll (lijy^Jl) ^ajlJl JU wUjJ bbU-l 3 ji ( ^S"jojJl ) ^lajlJl jl^lwLJjL~u *• 


• ( lr* ® w ^“ p ) jH 

^jJL> Aj jl^l 1^1^^ Lu?^3^ ^_A3 ^ I f'ljwUl ^J-P Aj jl J^o Ljl^^l SA^-I^JI AjiSvJl ^3 il)l^jll ' 


. jlj-jll Alb" ^1 p ^j-v^jll 

. 33 A>t^ A3 Aj aJLl^JI or -LD 3 j- 1LU 3frl yDJ 3b? jJI jljJl «• 

. L^.:^ Oy 00 (»->*->■ SaJujl^I 3 3 111 ^L5 AiliSJI ^ 

JjjJI ^UajJI lg Li SwLvjj 4 ^_>t^>- 3 Aj>»j JT aJLiS" aJ^wU 53b aj i 3 aliS" ^1 aJ > 

.^^ii A'l^s* A& 1 

. JJLJI liliT ^yo Jii AjbliT sAJlT bl Job- l5 J Ip ^J^l ^ 
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^ ib£jlj aJA&I ^Li 











CjT^J 

0 Jo- 1 J 4 _a5" jj jlj_y> 


^vLiJI Sa^j fl J>->- J 

^ J>)^ r^ 1 </ J* ixt^A j } ^\ j.0iji ^ 

/ f '.r*~ sJj "J sf* 


^Li otai 


V 


(t/v.)) j’>* 


5iur 



^LJjl o Jo- j 
^ ^joJI r 0iJI ^ 
-•-'- / (->^11 



vj^^UUI 

. jj^S" \ O^Lo ^gj»p t $£* J ^ ) 

. ^* JpJ J 1 jjf^ . ' A31-LS^ ' ~— '-<-W > C_U ^ ^ 

. jj|g) / J j^S-J j ^Ip j-Jl 3 ^Pj j j ,b : ^ (_>■ ) 

. <^JUiU 4ilii" j_> jJl Sji-^J ( ;> ) 
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^UJUi^liii ,>1 


4-b5" ^ J jiJ liU co-lij o Ai ^jJI jJJLll jJj) U^jU \j\j^o r,L^ 20 .l» 131 —2 

. jLo^vAl ojj 400 4j>-LixJl ojj ( 1 ) 

. ^ ol*_ j? 200 o-liill ^ ^yjl Salll ^5* ( ^ ) 

. *L>- Lj 2-J I ^Q t S J b^*_) A^ - I^J 1 J bowc<*- l k I 4_L^3" ^ ^ 

. 4_>-l_ijJl aIsS' "^q i_> jl-ww) Aj>-1 jJl jLowwAl aSsS~ ^ ^ ^ 

? Ufti- Jb br c£t -3 

. j*S" \ aJ j il aJjl^JI ^ 1 ^ 

. Jy*~A p->«^>- AilA^Jl j3 ( <-~> ) 

. jJ^\ ^-^oxj aJjULo jS t O^o jS )!\ aJjl^JI j 3 ^_~*cA-l ( _>■ ) 

. ^JuLwJl ^jA ^J»pi 13 u^So ^ vj> aJI s ) 

Y 3 ^ 16 jir 131 ^iliT U . ^ 26 U 2 Jb^ -4 

3 (t-^/ 1-6 (s^) 3 p-^/ 1-8 ( I ) 

V-/6*- L9 (*) V/f'^ 1 - 5 ^) 

V Aili^LlJ ^bJ 3A>*j ^j^wJ ^ l£ — 5 

3 f/f'^(^) VcLr*- ( ' ) 

V /flr«-A S ’ ( J ) V" / fir’- (^-) 

? JUI Jj-U-1 ^ iili£jl oli 53d» U -6 



* JIS AilxS^ A-LJ • ( v ”~' ^ A^-Lijjl ^Ljj Cj» v*j 15 *ui? A-L jj C|> ^ 20 ^Jss * Jli J ,^-rf — 7 


.<ul^T 


^ ^ ^LS" 2500 ^ ^kJl 
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«h£ji_, a^i ^u 



t\ L$jl* UwLlp-j . lil j>- 75.93 jjij tp — ^ 40 Ia ^ ^ ^ijlLo —8 

. t\j4i\ a&MS . tfl ^ 35.72 Lgj jj jlT US' 

«_5vJk\ jjll / y>- jbjS'Jb ( j JLowJLLwJI / jj“b ( i ) 

jjj Juyol j-u? 10 L^i £-J?j b»JUPj . $. lib ^L>- ^ L$J ^ —9 

? Ju^oIj-naJI O^bo 43 b5" Lo 1.3 ilil ^kJjl 1 L°^r>- 20 L^o JlT 4_LlS" 



50 OwL>-lj JlS* £_~J 4-J jj ^ 4^P j! ^3 l lib jJ Ijl 




I ^J-^' b J_b ^ jJLdl . bL>- *>bf 


10000 ^bLil-k^ ^Ji4!-1 

^jAJI wUbl j_JL«_)j . IjLo^^o 


. j ^ 5|jlj-2Jl 4_iLb->e_x3 ^ 3 .11 ^J-P 4ixSsJ 0£,\j3 ^ J JO jJl ) ^jiajbJl <jl «»> —2 

. s_. « «... II ^ j-J^l . S{.l jJL Jl ^^jIj 3 JL>4 4jL^JI blj^i^ Lu> KJ* ^ , 1-3* ij 


kb^l 


4-s<^bb| 4 »JlJ! Lo . jJiLwwJl 




C-2- lS viiLtT L^5vjTj ; ^lil ^Jlp j j,kil 4^?1 jjj < j5sjr —3 
. ^"j-^l V 4_lj^iaJl «wL^4 ^L<obb LgJ ^-AwwvJ ^lJIj i 4^al j^Jb 
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^L^Lili^Ul *>! 





jjj! » a T! :^LiJI 


4XjJdiJI^ «JjjUI^ ijl^l jjjLuS 

Measurement of Temperature, Time, Rate and Speed 




J ^J| Jjl * jjl j j?n‘i 

^LjH oli 4— j-« t S j—ji* 3 — l»ju — <%>u 

^jjl Lo . jljjJl jlkillj Ul j^Jl 3j j^-UaJl jj jjJJ ^yJl 

?5jU^l oX$j fiJLA Jjw*j 

/k I rill iJl^bl 

: jt Ula 

. j*J> jA j} ^*1 wL>eJwjlj Sjlj^-1 ^ 

. ULAl 4 _*jlUj a^j UL A l apLw»*J1 ^\ wU»xjl*a>Ij ^ 

. AP^Jl j^jC ^ y*2J&\ j^Ju \/ 
! 4.x H wL>sJLsa»Ij 4P -L-^j jSLa s«».^- l/ 

ip jlaili isL*Al 

• J^I^I ='“s~*^r- 
. Xt'j * Jlj JwU^JU ^Li oLl>- j :> / 

cJ^-xUj C^yJjJlj i^J- 5 
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1 ) oi C j 


<L_>- yL^JJ jLjj ? bb ^ <j' 

^ y^ j** yijuJ 
j -i?g - 5 j\j>- 4js- jl y- ^ -i cfJ-JI 

^*L>tJL — <J*LJI Jl l c5 — >- 

s j j ^ t ^ / tj^-5 y/ 

cj-5 V/ 4I-+J2 y# Oj3 l. ,+*2 ! l £.lj*o*^-l Oj3 

• L& -k^lge -J'j 

y ULj ^ lljLq jj, £p j zj^jsj pj jj y / 

. <LuLj a jly^-1 4->~ j3 



Jjjl is-J*- 


What is Temperature? ? Sjl j^-l L-o 1-4 

« » oU-l^Jl U ^ V 5 jl aj>- jp yo bio 

4j y^ ol >*J^ Jsj jj lo 3.5 Ipj C lo 3:>lo Sjl y>- 4->-j.5 jLstf jJ (( ijl )) J 

j^Ll Sjl y~ 0 lo«AJL*3 . |^wwv^-l Sjl 4 j>-jwLj 4_jLIl?t-o 

Ol>Jbil y ~cJu* j^Svj UwUP j jl>- ^fllaH : J yJ kxJu y JyAl 

. 3 jl ^>- 4 j >- y y 45 j\ y 4s>-y j j£j b jl 

AilkJl v_jL-wvJl 4JU Jh 2 ^iJl <uJljJ^_iJl A^w^SsJl yt> Ojl J-^"I 

b| lc U y>z5 jl bj jJ ^-w«JlJl <u^1_>- . i jy > Jyu 4j jl jj-1 

L^JLp ^Lojlp^/I Lla *_* ^ j • bjb ^1 lL»-l ^ Lo ^ ^j>- jl5" 

Aj>-j^ LJLLd . ^jJ>-l *sj p — *~J>- ^\ Sjl jJ>~ 4S>~ j 2 ^Lp 4 JAj 

-~J Sbi ^Jj>a <ui 3y y 0 ^1 «>' 3j 

• ( r^r 1 / 1 ’ ) b'A' **■ j * 

Sjl y \ ( j-__iLfl««j ol j** y> j5 1 2-4 

Thermometers and Temperature Scales 

4jLJL>- y> (ol y* y lj\ 4^- y Jys 


Olj +*5 x_a LoJaJL^o I j-Jo SjsLoJU y>\ j—^-\ 

.j^obJl <Jcl^l\\ y y \ ybl ojjt>y \y£ Ju^L^-^.dj \J~\ 4>-y 

4 >-j2 ^L-jJ (O^ y y djl y \ br jm3Jl» y> 3 J<j JsS' j jl ^IxJ 

( y»y yb\ ) 6j\J-\ br ^-LX* Ip 
^ J\-dl y* y y3\ 4j y 0>^ J-A • JjL-JI ^j>-L>-jJI 

V r .L^ r iVi_4J^ 


t 

lJb 


=F 


11 1 1 1 ri r 1 1 1 1 1 1 n 1 1 1 1 mi 


=) 


> : yS 37 

jj^ii y ( v^ jju 4j ^u-j y) s y j> yy 1-4 Jibi 

pi w*» aj L_>-L>- j (y*y djl y- 4>r y 2—4 ^|lSs Jj 5fc-i 

y o— ^ 0^ ‘ J— < (^— 

jl ^JLp ^yLiil ^j^bj . ^UJl wLp 4 Lyjys y>-\j>-j ty y **^0 

3c. 1 y — ^J (y*y s) ® j- 5 ^bio 

. j^oUJl * — o-w^Jl y y£\ dii^ 

Ju>-1 jJL y c ^ la : ; /Q v_Jl> c J-H' 


d 


^ ttyWjO^yy) »j'y^ 2-4 


- 44 - 



S_L>- j3 . a. *jLL» >1 Jl>*j; **>l j 

o Jj& . K. a 1 C 1 1 ^Jj jJI jg;ll ^3 3 jl +3 

|+.. !,*«.« «»>j . 5 .L 0 JJ 5 wLj jriJl ojl ^jbl 4 j>-j^ aJL>- aJ^i Ju 3wL>- jJI 
. *b jJdi dJb— Iji wUp .bu Lpi jJJLT ^LJL° jp 

^ JL» y » 1 ^ 6 j 1 j \ Aj>r j ^ ^p-u UL» >» ^p~y2_J t A^ba>P b — **> ^ J 

l*— b ^-LJL JLJt j Celsius 3jl/J4 i* j* 

. ^Lill Ijjfc ^ 1 p jb^jb bbi 2 j 2 j wL>- jj j . ^jt Jj*^' O Aj j»«Jl ^JL*J 1 

.yjl a >- *Lo^cJl a U a ’. c ^Jli wvJI Ajjliil a jaJbJl 

a_>- j3 ^3 j*3 j . b*-/? C^p ^ Ul ^Jltil LaAjlp j §«£«i 

. ( ^jt jSl^> ^iSv-j ) jA«a\\ Aj>-j Jb o jj* lj\ j£~\ 

^J-*j 5j\ ji-\ aj>-j.5 ^a> jPXm Jl A b fl > ji c b-l*JI AjubJl Abia Jlj 

0 wLA Sjl j»bl A_>- j3 ^ki*j J . _b — vJL~ p {.bl La ^Up 

3—4 a 100 ) A_, wm j-*_^JLwn aj>-j^ 100 a 

^Liil j»Lb>«JL^b j^jujUJI J^:b 3:U SjI ybl 4j>~j5 5*1^5 ( ^ ) c ( I ) 

. ji jp^*wL«J ^ 


c/ 100 


J ^ J~^iJ1 



^Ubo 


e“ 


A.Ij.i.j ( I ) 

( jia j» y) flji <b-j^ 3-4 J^-b 


°37 ^LaIMJl^J U> ^JaJlb.L^Sj 1 


3 jl p>- aj>- wLxJo LowbPj . 


_>- L) 

J -cT 

^bi^ 


cA^ 4 f Lu ^' 

b — J lj j' £-* u> JLsjLJI ^1p j* 

b>tpJ>^w5sJI Sjl jJ-1 A_>- wbJL^ 5^1 jiJl j J . JUjj-H J ^b 

. JJLJ1 Jl 
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^Pp^Jlj cJj^aIIj b>-jj ^Li 


h 


s A 


^Lp- v Lu c jLi? y / ZjLlII jj jJLj fjjf 

4~Jp J VI OjSJi 4Jjjc^~J (jJJi^yO jjf 

. f yJI : cf i tL&j y> t» Jl j j~Ul ^3 

4~J? ^ S r / SySd! j f ^ LyUl ^jyu J 

^.jzL+Jj J? y>JLo JSLAu ^JLjJLzJ 
L j~J Ll — lj C L^hj > jjj L^jSy>- 
.JjJJf^fbyi 
<5wb>- IjJl 4 -JLlJI SjJ ^U-i jL-xdl 
o/ji jJlzJ jlJ^UI jjj—dl ^ Lp 

<LJU t teJ*- — oJ> ^ dlj f jj i~ ~JI 

JfLe 300 000 JS* JsJj 



. A « ) 1 o\ + A ^ L C, 20 **—*A*~*S t*»} L>T»«3 ^ 

^j- 5 U~* ‘ (S&j s r*ys) ' t )j^ u" 1 
C fUJ ^ jj 2 y*0 <Ol IJ y-i ^ \j—>- 1 0 ^JlJ? ' y) C 3 jlj 


LfrJl o“ 1 '■5* Ja>-^ * tjr^ ^ wL -^ 

. t <S y* -1 Ob>l y>- 10 . fl U 

. IjJi cJL^ y ^J1 ^bdl JjjuM J ^£\ 

3 5 j!j— ^ ^j-s ol£l o' <_£ j — j J— * 

^ A3 1 « ,. *? L 1 < .. ^ S I -' y*~* 


(J ) 5 J*>' 

A^-j^ 05-1 

(J )«j'>' 

yuit 

?'>W 






10 



20 



30 


What is Time? ? jjl ^ 3 4 

Cr* tlljjiJ ^ c/ cr*>" 

aJU ap\— J 1 . JJUlj jLgJI ^JU: ^J! aiT ^L\ J ^Uily: 
^Lil 3 JJLo jJl yA J 00 ^ 

^Tl ^SJJ ^JJJJI ^LJ-p -Li! j . ^jJI 


j . ( ) 5-JUJl tS* O'*/' 1 

C ( ) Apl — wJlj c ^ ^ AAjj3wL 11 o i/l ol wl — >- J 

4—4 j • ^ j-^^J c wLoJl j c ^ IxJI j c — 2J1 j c ^ 



jlx* ' 4 ~ 4 
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Measuring Time in Laboratory jJl ^y Li 4-4 

Lojfc jyjJI ^LJJ Cj JLu OlStaVl 

. 4y ULOl apLwJIj y> UL.il Ayll 


JVI ^ULil <Uiil ( I ) 

Lutd) yp aJ j\ Vl 4 y: a^jl* ^Vl yULil <udl yJy 

^Lp vJl— 9 ^Jl ^^LvJLo ^ww_i 2 _j j . Apl — «OJ yi-P 0^3 y>3 1? 3 9 4jLi wljlj 

^^$01 ^ylyJI ^ ^uipy.^J JlS" Jjlc . l*-~J60 ^lAyilA^-j 

wL>-lj |t-w3 ^ 1 p juliwUI <y yip j£"j . 3 <lJU 3 y9 

. LjU c-j y ' yp*- UL3.3 y»ULll Ayil jyx_> j . SwL>-l^ aJLJp 

1^1 1 4 L - \ ) 

2 t 4 ; ^y>ULo a jiOi-> yiULll Ayll ^ 5 ^' ^ Lp** jj 

ar >iy^ vi c Uuii jlp -k^i t jl^j . ( 5-4 ^li ) 

7" OLA I ^Jlp Jp » - ^ S I *■ - ?*• j 4 s “ - - 9 yJI i j . ^ ** - 9 y I * >1 ^j>-j 

Ayil Splp^ r ^ j *»Vl ^liill ^ 1 p C-J jJI 3*1 y ~bo jgJcJgl . y>V I 

.jjLsaJI 3*1 y Jj^p ajIjlJJ 


) JjUjJI ^ yip 
( 3 j^Lj LLJp JlIX aUp y: 

r- 3 -tV* 

( 5jl>-I J aJU "JlIx aJIp y 



^ <JP2 > 

Ayil ^1 _p y^x^Ol d — 9jJ! Lo 

?3 jj-sa 1I ^y 7tJj jil yULil 



LLJb 41 
AbU 33 j 


y vi y uyi .ujlU a>- j 3^50« 5j <y 5-4 j-^-o 


( iJVl cilijVl ic-L* ) iJVl iyliil ic-LJl ( ) 

^vLi aJp LgJ jt Vt yJlLdl A_uil S" ^L-JVl 5 -JIaJlI ic-L— Jl J^oo 

! vJl ^S 1 A '« a d)l— jjj . A-oliJI vy 0. 1 ^-l| ' 

< JS’ C \ ^y yw>VI ^j-JljJI ^yLill . JuliJJJ y-Tj j-U^ 

^yLyLly 4 < JL—> 13 wOJ j< ^,ig9 y j_3_P 4 — j j yjUwUI 4 — iiLjuJI 

. Jlj 01 y y*-^ ajj ^jI yJI ^ c_> ylbJI 
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ap^— vJI j 4 Jaa 11 j cSjlyl-l 4 j>-jJ ^Li 


( j aJLJj Jjlc J £ ) lL*J 15 ^LJU 



( a»JIj 30 y->- ‘U-jU ) yl yJl ^-LJL« 

( LiU 60 y^»- LJU 30 ) ^JL^l jJI ^yl yJt ^-LL® 


Lii w_jU_>J iLL 6-4 



2ytf 25.4 j5Uj L*>b ( t ) 



*LJlj 55.9 c jJli^ o*>U ( y ) 


^-ilijNl IsX^j •*ly 7-4j£* 


jjiijji yLju 

Sjj jJI y 4_IJb 15 JjJ: L ~J 15 y JjU jJI ^LJLa 

y> j L_* <.j—*^p e \ jLp y jU ~J wb-^j j . 4_Lol$Ji 3wL_>-l jJl 

0.5 jJcu? VI ^..JLJl LU5 JjlCj . LvwJ ^ ^ VI Oi^ j-i j-*->-Vl 

. ( ii-ii -i-) ii-ii 


wL>- y>j 4 4 _L<jIS~ 5wL>-1j y l* ~yj b> 30 ^L-iib _L>-y 

^y 30 y_>- 1 jy oLo^ J, >- y . oL*>l*Jl y* OLp y*j>x^ a — y 

y*->- Vl j j-Ub oU*>bbl _L >- y Lyj c ^lyLJli Ja^l 

5 5 . 1 y L — Ji” ^-L*J . ^U-lwOI Jay^l y 60 3 1 

jjvj 4 y- y 10 LU LS" JL>-*>b 4yLi 

.iJliJI^y 0.1 fl $V! 0 Ju ^ jr Jjii . py. J ^J1 

. LJtxJl /y 0. 1 ys>- jLL JlSsJUj 5^1 ybb ^ylijl ^Liil ^ 


( ic-L* ) iJULU ic-LJl 05-lyj c JyuLi 

yjl\ ^_J L_T apL^ ^Jipi Jy» JujJ\ ^LjlLo 

If 2 LpIj cLgiliuJj 4 4jpI**J 1 Jy-PJ ^LiU t wLo j . 

4*pL_*» /y Sjl yLil wL>- 1 w\JLP j J bU >t_> . d£.\ j_»Lil «_L>- 1 b. * i 

. ^yliJl ^Lyil Lp oLa*>bJI ^y-P ^ y>- jJ c *— 31 

C-y yJl J — lp 4j 5 .I y — >0 ^ JJ1 ^»l — yil ^_3yJ ji — >0 

^p yJl p w^UI ^y jSliJJI 0 ^L-bo ^Jlp julijJl y y_p jli" 1 5 Li. 

^^_>- ^LlU jy 4yLjl 5$.l yJl JJ>-\J ji ^ >0 c y->- ^ 

4 7—4 ^jLo . 60 4 31 ^ l j / u t ^-L>-lbJl 

. yj jj& yet 
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AjLJ.3 ( y* jS t 3*1 yLil (*-->) 


Js- C-*^ ^y>y- 8 -4 JiLi 

e3LHj| apLo* 


( iJj > 2Lij JUULLl ipLJl (-r ) 

S^.! j3 j^p^jC aJ i wL>eJL%^'^ l aJ^^j A«*j I A»<j UL^Jkl *LpL*^J| 

J^J3 . <LJN\ A^JllAl apLJI jj* a 3^ ^iS"1 c 3 L$-p° C~5 jJ\ 
OlpLw* ^2A-J Lj2J ' ^SsJT J . 4_j\jJl ^0 0. 1 C~3 jJl A33 

. <«3 8 -4 ^|lSv-Jj <JpLpLs*<JLj A^JLaj CjI jJL 3 ^J^*->e_^o A_*_oJj jJI ^_3 ULj^I I 



l&A jii 


. . 


Jj^jJloj^t^fTjldl L*J ^ 

^e * «<«i/ ^fw/ — 4^-LjP- <tUl 

Vi *_£; J . A_Jp 

. ^[p ^jLT' *z—jj\jj jJjLil 

?y-~J / - 5 %^ ^£7 ^ ^ (j-^ JL~>*ji 
aJUI (J jt +*jJi&j- : ? e -^j f*5( — ~JI 4-Z-L& 


Rate Measurement J JLjtll 5-4 

A^_^$" ^ L^jyl^oS' ^jyj A_j_~*J aJ^Aj Jj AaII tw3J*XJ 

*}LLo <_3 ^Ip AjLl^JI JwL^a J-^U . v_> A^wO^sJ A*, wwJL) La 

j^X» . aJLJo J5" L^jbi' aJ_L> j^JlJ ^J1 ol— <J lSJ1 ^ wLp ^1 
0 LJ A_LiLo ' ^.U 1 <<>. « 9 j . aJ 3 Ip <jp 1_> j ULo AjlaJ 1 - 1 1 l »*> Lw3_^ 

. L^jw^ oVjjcoJJ a^jLwJ-I oLJLoJl 

( J ) jj JaJI Jjbwo ( I ) 

AP J) b <3 U A3 LwvJkl A_j_^*JL> OjLs^i aSLL^JLwJ (_> JJ1 J^jJJlJI (JwL^ ^Uj 

. lLLI < g « U ^ 3wL>-j 

3lpJaiiiajUil 

— di-L^-wvsil ^J-L Jl J wl*^> 

cLJ— *.<>. i 1 ^ Ajj-a-S"" 

J^J jJLa AjVjb ^jJjJLjJl ^ JwL>ca j^pP J 

•(^/(♦jt >^j 
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AP^P^Jlj A->- J-3 ^Li 


. 5.2 J^J 1%-f 100 5jL-w*» ajl^>\ y> \ JlLo 

VdjL-wvJl <J JL*^« U ( I ) 

?^r 25 ^ viu^u Cri> ui u ( v ) 


ap jhJ&S AiLvJ.1 
«+*A\ ^JJJJLjJI 4-y*S 


^100 

yJ5.2 




— Ja*.* ( 1 ) 


.^l?s 19.2 = 


j^aU AiLvAl 
dJLLfi~Al jjjjlJI V 4 ^ 


— ^JJLjJl J A*_* ( ^ ) 


^25 

dJLL^l ^j^JI ” j^lpS 19.2 
*£ 25 

yj 1.3 = — ^ = t UUU:...U lV >^' 

r* 19.2 ^ " 


^2JL) 


jJ&ll Js> jJL. w Jj^O 4 ^1 jll oLta»*«jl J JjCO ( ) 

^ «,a- > . ^jLjj jl S^LJJ jbJl>- ol jlxJlj JJ1 j «J1 

jjjj^JIj c cA Uj c dJj>r ? la l jIaJI oblwLol dUi 4 iLot 

Lgjjj yXj j c AS'j+si ^-Li ^Sis j . /jfj jJL-JI oiJaxC ol^wail 

: 4>-^ 

^L^ii jUJl/jSLJI 

k_jLwMO I ij 

jUJl/jJLJlvW^' ^ j yUL^il • “ 

4s_jL I <jAx_* 3wL>-j ^Jax-J ^v«jjl SwL>-j ^1 p 

^ ur-* v-*^ 1 5J -^ ls- ) J- l! ' C^’ ts-» 

• ( / V ) 



«L*^* Ob LLLp 8 J *>L>- 5 ^oJl <l)l>03 A-J'yi £-*JI 4 JT ( 1 ) 
fiftl ^ ^> }r iA\ wL~J' Jjjc U .jii JLL, 250 OUo-iJt 
bli jUJi / ^JjLv-Ji 

; = u L-> ' J -x*^ 

jUJl/ JJLJI yL~Jl ^ j >b-j.l r 

JUU 250 _ 

i/'r 8 

31.3 = 
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I suh j% 3 

3 z — vv jjJk I ij I 4JJI *~L«-P 1 $ j jj U J/uj 

L*-lu c 3 f» 30 oLlI jJyLj-z ^ y c£j4 XJ( 

Sj^ 1 J j 1 ^ / 

3 I j jij—9l 3 A 4 JUI J 

jiJjj jU . 

j *ti)l i-L+jP- Sj^ l ^ 3. ^ I “ - " * 

?<l/j[p 0 / ^LL> J .Ip jJjSif ^.a j r 

Oj ^-' I I £ ^ I ^*- U>rZ **«J I 3 Li 

^ IS Li ?dJUS Jaaj ^xs ?J)1 j_p 

f©Li/ jJ*>Lj.:**'l XjIj^o <_/ ^ jjXJl 




3 > ^ * <1 

^ 20.6 1 - - 1 g " vlAj ' ij< ^3 ®Li.l CjX ( 2 ) 

|t->t>- • LmwJ 'j 1? «*» 1 ' U . 1 ^ ^ -h ^ L^“ 0 L>*Jt 1 

?<* jr *m 

^l_dl ;UJt / pLJI 

: = ^J_| ^,1 ;| Jju^ 

jUJl/jJLJI ^1 ' " 

3 f 20.6 


U r .31 

rr-/V 0-66 = 


laA 


c- 

/ 



. viJLLooj c_ — L 3 obj-vi? L^Jjli t ^ii_Ji3 oLj-si? JwLjoo wL>-ji —1 

oLil wj! J wbco jwG c dJ ^-J aj j ^ — il 3j jjliJi — 2 

B . ^3 lj3 J^J A 3 IL 2 JI j 

. 4j\j**2J> $.\jLy3 ^3 ajLJ2_J1 i^wj-L-wJ J wb^ wL>-j! —3 
. ( C— j A-JjjJl oL* ^l*ll ^1 p Ll>o jjvi —4 


Motion and Average Speed 4^- j-^Jl Js^ 2 £ 1 6-4 

jAP APj ^ i jJL jl . 4«J-1 oli jL>til ^HJ 4_T j^-\ 

. AjLSj j 3 4 »^Li IwL^JLys jl 



•jj — H li y>^]\ J 0 wL>t^ wAl l LUlSs-a 

c Ol jL wJl j c O'jLh-aj' Ji L« Aij wL^-1 5jJ 1 .JJI wok 

. ^LjgdJl oLf J t Oi 



ALj jJ-\ JUI JSUj 10-4 


AP v_JLs^ ^U>xJLwvJ) ^lJ' A^sjjj J ^aJl A-^o^J' ^A AP 

SjL^Jli . ajoU ap j^> ^Lp olT k*-* Jb3lsP . aSAj aS^^O 
v— A3 ^L) ( <_3 ) -Lo ^V° JJLlLj ,^-P 

AP ^ ^*J j j»l>-jjl J^iaoj i jj^Ll J^lli JjLP j j^JLa J^Lio 

ap^ k.^ a_*0 S^Ip JUiVl ^ya j . JS jJaJ' ^^ip 

w\JLP ALP j_«x y-a ^ Aj A^_La j 5 yL3 J^U- j l C AJL*^a A3 L*vw£ j*S* j > tJLa 

. ALoca A jii- <ct 

. ©3 A*JL* Ol5" yi- Ay*0 yo-J' Olpj-wvJl ^y2-X*J 1—4 Jj_l>- J 


XJ\Jd\ 1 jJlU is-j*. J! 

1 

0.01 

Aj 2J>-1 j A*3 yi 

2.0 

J>.u yu ^-iil 

22 

L j^ p 5 

83 

O' jJaJ' y? ^jIp SylkJl £y>\ij 

330 

0 y$J' ^3 a5\>^lU O j-s-aJl Ol>- ya 

300 000 000 

yjJl AS"y>*iil v yOaJl ol>- y» 


aaLl>«J^ Ll^LS" ap^k^ 1—4 
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^UJUI^lill ,>1 




V pjj ^XS 1 1—4 


(J^>U»“ AP jja a 1 1 Ail — wAl AjU AP j - - 1 1 ^ - - 1 j " * ij_nj j 

5wL>-j J*}L>- ap j^g all AiLwAl j\ c 3 *<3kl < j-*jJ1 


ip^kill oL-il 

— AP ' Jg_^i $JL/<» 

u^r" u" 1 * 5 5 -^-^J ‘( f )j^' i/'j- 1 " (/ ^'-A' t/Lj ®^>-j 

AP j ««» Ll ^Jj wUl ^ligjJl ^3 AAZ Jl3l Swl>- jJl • ( '■— ^ ) A-uljJI 

L> j-^“ ^ ^L-aJl Ol J — >- j — XJ j . ( A^jlj / ^ ) AmjUJI ^—3 

ApLJI ^0 jL3Lll j t ( AJU / ) A-jUJI ^ ^^wJLL^Jl AP J _~JJ 

. ( ap L k» / J** ) apLJI ^3 JJlj ; ( ap L* / |V-T ) 


: JjVl JliU 

j jp ^ 400 jL-^. ^i aJUI ajl>» jVl j j-w^ilu^o a^ 3jiL *J 

: cr^J f>* 


( aJL )3 jjl 

o j— iLuil 

45.3 

‘ 

45.8 


44.8 


46 


46.6 

- 

46.8 

J 


. AIP JsUa* J^ s j C LJjLjbJ ^3 

: lM"' 

A3 Lww^ 3 Ly-S**^) _) ^ 1 — L<i^*i 1 O l 4 3 ^ *A-^~ 1 ’ ^ * , g •< _ ) 

. 1 aiT ys- j-^>o IJUj . j» 400 
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As-j*. Jlj t^jjlj tSjlj^-1 a»-j 3 ^Li 



AJT-^kiil iiUll Jl^-I 

8 _9=— i- 400 
1 J “ -.1- 


AP^,-~JI lo T a 


S-Jtf 44.8 


: ^liil Jlill 

t AjLJo 30 J*>L>- 36 A$1 ^wO Ajj_^i A-AjJ 5 jL **> 

C AA ... L >- <Ly>- j g.^ ,tJ j ^jJJL-Jb 3 JJJL.U aJL-J^ 1 5 ej — l C... jj Jj |t J 

AP la « *< yZs-A . - - — 1 . aJL*3 5 IS ^>-S^20 A3 1 ««« A t ** - C* ^_j 

. i*ir ai^/j 


a^^Lili ol_ii JU^-i 


— ( IgJLT aL>- ^JJ ) k&j^v Jl Ja*A> 


jt-T (20 + 36) 

4_i_Jo ( 15 + 15 + 30 ) 

^ 0.93 = 

apl./^ 60 x 0.93 = 


apL* I pS 56 = 



11 (L## 

^•;l a j If * ^(r 


JslJI ^ 3 J^P s^J ^ c OliL wwJI Jo- i ^3 

. ( AjLlJI 4 ,bj) ) ^_J 4 lain ^Ipi ^_JLUJ1 

. AJ.I 4 JI 4kU apL* 2.2 aLu JT CJ iy^lj 

-s~0-l . JLJ1 j*. ^ J2J- ^ ^ jJl ^0 j 

. JaJI cJly£l 


AP j^yJ J 2^*1 


Using the Speed Equation 4£ j— Jl itabco 7-4 

j Ja jL>ycj l^_*l JotJL^I J t 4P j^Jl 5 J^Ia 4 ^Ja:? 5^1 p| 


AP^kiil oUAl JU*4 
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L^Li (. A^jL*! A-Jbj-jJ Sjl jJ~\ 4j 0« 

1 —L^S_A s _ . < ^N_J A* 1 ^ J «A,i Lj 0 y ^ L*o2_l A 1 ^y> ^ ^y> L^-A^ 

(c/ °>-*) 

j *,<g «i ^Jl) 1 Sjl A>-j^ ^A wLo^tjJl Aj>-ji j' ^lp ^-LkwJl AJuliJl Aj>- j jJI 

A >• j} y LJ-*J1 AJjUJl AjVjjJlj . ^JJ ° jJua> J1 A>-j3 ^Aj -k*-u3 vJL~P- ^JLjl ^sJULil IAwUP 

. ^y> 100 ^A J 4<J?jk*-* -k*-*2 vJ! — 3>- ^JLjl clll Ia«AJLP ^Ixj Sjl j^-\ A>* j3 ^A 

^ip a-w<^5" 3Jl>-j ^a J ~l*_U ^L_5 3 Jj>- jj . jJ>~ i ^1 p A-Jbj^i a.^.^JxJ ^ wJ ^LJL* JwL*_U ^o« 

. AjjL3a ^JlPxA ,j£ jJ>- ' A © Jl>- J 

^3 A_AjLJlwO 1^3 5 wlj>- ^ L^J ^ 4 Lo A$”* jS>- AP j - ^ wL/0 1 A Lj 1 A-j-^-^J \ ^A AP j — ^ 1 

. ( A^J lj / ^ ) A^jliJl ^3 jJL« ^JjwLll ^LkJl 
. jyc-wll .yajj! L 5 ^ p ^ j.jg.iU A31U1 l5 JU-^')' ^LJ aPj^JI -kv- 
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AP^^Jlj cJjb^ilj i©jlj^-l A^J- 3 




aJT v3ULI 

«w 3 Laj 1 AjP-L-^i 


y ^LUi SJ^-J 
:^4i r lkJl 
" V^i 


,j»L5 



: jJ\ i»Uajji 

-JSS 

: 


:olySfl 

(v/^* ^W) s/^* 1 

(^ j=*W) 5 j'^ j <s^ 

V* jJ) ft' fljl y^*l O-j.3 ^r-LiL 4 


; ^5" jJ-\ ^JwL^o 


iPjkiU fcUll 

77 777 = 


• 4:L 4 / ^ 


i*L*l :jfV[<zAjL>-jb 



l j \ yLi 2b»r y ^-LL* epl*J' (^ jyy y) S $M y y^y ^JlS —1 

V^^UJ! (J^ r*yy) 

. J^iaJl j^\ ( 1 ) 

.<_/ °50j cy jJu& Jy: 3^1 yJI Qjlyj (y) 

•t/ ° 42 J ‘ 30 ^jvj 5fi.l j-Ul ^wL« ^jlyj (_>- ) 

. 3jl aj>-j^ ^Li* ^cjjwUJ 4jjlj J^ULJ ^1 ^>o *)!( i ) 

f (Juj^ y y y) '“j'J-'' **1* '-r-^y J> J+**4 ^ bli -2 

. LL>- 4«,b i >t-^a <L>- j 2> frbJU ( I ) 

. Ijl>- 4JIp OLLp 4j>. ji ^UJJ ( ^ ) 

. p-fesjuQ j*y frill j wL^jlj ^ _>- ^ 

. ^J>LLi frill ( ^ ) 
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? JjbcJl) C,L5 ^ J^\ ^ & -3 
. Jl ( l ) 

. ^ jU-^| fcbo® ^ ^-Jl ^uLiiJl |*wwL~J ( ^ ) 

. >>L U ^ «« ~b y^' (-^ ) 

. ij^>‘i\ ^ 2 ji js' i^j-^vo fUjaJi ^~*s ( ^ ) 

: oljLwwvJl ^v* jj* 4_*_»j ^ ^1 oli_o?l j^o ^JbJl JjwVj-1 juj —4 


jjuu jui^Jli ^j^Ji iur 


fS lOOLfljJ?^;^ 

SjL^Jl ^ jj 

5 

URL ' 

5.2 


5.8 

-- 

5.1 

j 


? ( ^jjjlJI ii*>bgjLoV Jj-*-* ^bt lS*>bgjLol s^liS" ^xS" i r l oljL-^Jl ^j\ 

I pS 50 UiULl ^ jir bb .>^1 jlS0> ^ yLJU ^L 1.5 aiU cJ>^l -5 

V<jyl^-Ll <jo AiLjkl U t apLw 

r* 75 (*) 33 ( ' ) 

(^ 65 ( a ) (hT 40 (^ ) 



bl$ . ^oLJl JjIHJ Jj ifi juUaJl ^v> ^ 4 _oU 12^ 4j Lj -I* *,.^>11 — 1 




. wbuiil AS' J^> ]g»* ^0 C j» 3 J0U2 JlT jlT 


4-L>- jJI 3 jjd ~» o j tJa-o jj4 b ji 80 ^Jlp djjwUl Olp-Lo J*}L>- Jj^° 4-b" y> Jb" j_X>- —2 

. kL>- j]\ OwIa ,y ^-LJl JJD JwU^> wV^-ji . 4JLib 25 3^^!^ Vl 4jail 0~* 


LJ^ 


. cib^Uajl A«kL^ w\jlp 4-o U / ^ 6 3 ljU oL>l jwVJb a_L>- j {.Uji v-^15”” ^J1 -L>- ' .*\1 U-^.1 — 3 

4-o I j / ^ 6.4 ,j> y*23 4-P ^-w*» ^J1 ^L>- oLoIj ^_>b ^lp 2J-£"jb»b S^b j J-b lS\-a b tjb" bb 

. JjVI v_Jfl ^Jb JUJUI JlJ L^as^ ^J1 AibJU >4 U J^U- 


k. Lb: 
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AS'J+~S\ J C (V® J b>- J J ^LJ 





.j -o- . Lg — j Uj ^J aJ XjU / ^ 330 o j.^,^,11 Xpj__^ ji — 4 

. O Xp ^Ui <LokS" ^ . 7f,; «,.g V — ^ \-0_J ^ ApL^> vlij 


• JJLr 5 ^ cH 


ujJi ^ X J*}U- Jkil wjdl jjail A-w^$" g-Uigi: vljjjo <__Jlk —5 

a ' • „ c 

. yjj-L^gkJ cii->obj c^iiJ Ju |»Lk]l ^XJT wL>-ji 
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Diversity 



X>- y . A*i JJ1 ^LiuSsj l^j\j X$y^> ^1p $j 1-L& 

■> j3 j c Li Ip ^y A*ji- ^ J+& £ ^ I j 1 Cj U s 1 1 aJJ L& ap yjL* 

I JJj . 5 j+j£ y>- ^y a^wL-1 ^p $.L — ^ lil ii y — juJj Ujlo AjJ-^ cjl^^IieJLI 

t^y 0 ^ l «3 « C l £ ><>..*. )^ « ) l^wi-^N-X. ^ \m^ j ^ A^wi“^ ^^wP £- l»4. * *■' uf ^ A*-^“l <— jl-S^-ljtJJ ,*«*wOn^“ 

. LjI>- jJ !1* 






fci) : jJUll ejJ.1 


jjuuoLtl 

ojUI ‘ * - : ^ J 

«* 

Classification of Matter 



V L-a OJL^xj liLo 

V oJJ- j-o ajUJI j ol >Ulju bL 


gnif/Ji 

: O' J^iJl LL 

. OLJL^Jb ^ ^ ^JuJ k/ 

. 5 wO AP <Jj jJaj 4»LjLjJ 1 £.LA ^ \ i_ Q - - “ l/ 

4 ^Lj^xJI Jlw? c Ajjjilj c aj^LaJI J 4 5 jJLJlj 4 AiliSsJ' ^ al jil y>- \/ 

. >Nl 4 4 e)LL*-H <**>- j 4 <Sj\ ( J ^2—^ jAII J 

. l^.^l jJ>- 4j^f Aj ( k—3LJ' jJ 4 ^l>- j t 4 Olj-U ) ^J1 ^Jul ^iaJl \/ 

. LgJU A>wA*»Ij 4.jJjL?xii jll jb- Jaj jj oLia.x-^ |»wL>tJLwJ \/ 
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jii 1^11 


o/p y/ Jjl>- 

. oL£*yijj-j «>ir jjjv 
^jJpxJLzj ijjU pJ < 'JS' l — ^ i 



Classification 1-5 

¥ j 4a_LJ 1 w\^r <JlS c ^ Ip J ^v° t® <1*1 ^ ilj i o^jt lii 

©.L> .LP w-3 ' ^3 L^ajLJ2j ^>-Ull j' Jjl ifl fi.LA J Q.XJS v . j 

5 . I* ^ ^ 1 £-w«a^S*- .«_> . 4j Li_U fa'+A v-3 jJ ^ U 

^3 OliLJl Jlill Juw ^ ^.Lp 4 l.fl 4.»tfi*? 4jjLkjJkl 

jj^-o j. <L» jj&jJI v_> bflj <l> ^ajJI oliLdJ ©.V >-\j t y^~>^ c ‘ 

&S yJL Jkl Lo . ^)j I ^3 A 2'. «P A £.LwJ* I 1—5 

¥aJUI olpj^ii^ j£j 






rt_a_ijL>t-^ w»>Lp ^Jl ^.Lwww i /1 i °.s • - ^ 1 1 5 

JUJl .13 j 4 £.1- — 4 i/1 k_ Q 1 4jP .L >- jj 

■ _ a - ‘ - ^ ) . y ,fl a i *,p a 11 AjLj jJ^J Li^ 4 iJjL>t^ L4lp ^3 

^uJbj.yjJl l ^ ^1 jii- liij jl 4 /t->t^i-l J 4 j jJJ lii J £.1*4; i/1 

wfl « « . ^ " Lskj' LllS\_£j . 4j 4 4 j*>L^iJ1^ 4©jJJ 1^ 4 4ili^Jl I J^JLo 

4JL>dJ lii j jt c ^Lj j^JI J jjJl ^Jlp I^Jj.LaJ liij j*l VI 

. 4jywjaJl ^3 1^3 w\j>- jJ cr« 

Different Classes of Materials ^1 j^JLS jj&jl 2-5 

oUljJ-j 4 jujb i/lj 4 ol — j*>VaJ1 : JlL« J j l! 1 ^?1 j^-i c — v2->*i lii 

— ^Uilj 4 < ^ r O*>\ilj 4 JLP*>lilj 4 l 51— J^^lj 4^1^-Vlj 4^—4211 
4_4bj>t^o y^l jj\ ^ -o AS* y«2A L$J' *>J t^l jS" V 1 J 4^ >-LiJlj 

^»4LXJ liL->-' • 4-4-*"^ l.. l ^.»^ ) l jJll ©.LA j\sJ>xJ j . ^1 jil 0 

j£ jLjLs-'MJj . ^1 jil tjjo 4i_ljL>t>3 f^l jjl AjP y^pjs ^J$\j ^ ^1 

. ^1 ^ll ©.La v '* j^j 41 k, ^_>i 


©1 Ll , 
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JUjl A jll yS * * S 4-JljJ-oiJl yp \ pM A-JllJI ,Jjl Jl4“^ ySJ^tJu 


. 4 JLL 0 I 


ajh^i 


<LJL> j^jaJl j^-l 


oilll 


oL)*>L*J! • 

j jwLlil • 


3 


Aj& 



JJu> • 

4Jy> • 



oljljJ- • 

lwLw>- Sjl j^-1 ^ ® 

3 Jjlil < j\5^l^w> • 

a^JLp jl 1 ^ «,<g >1 ol>- p S^Ip l) # 

JP%0J v^l ^Ti • 

<L> • 

c_Jlp • 

jl ^^Ss-C ( ^>t^jj 4Jbli ) 4jjJ • 




( ) JjUj l^Lyi 3 Ja il Ujli • 


wl> Jp j_v^LlP sJ1-> 1 jJ_d_H 

. 4^i?jVl S^^Jl S^JlJ ^3 


A_aJjL>r^o ^Lw «^- 1 •Iuv-LjLs^ ^3 ^w\j>sJLwJ 1 ~5 
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2UL.^i 


jp\ jiM 


Oilil 




2 LjL*^ 


C^ 1 




y-j'y 


<V*j^ • 





•j**’ • 


IL-J bJU Ajbliif • 
aJIp Sjl yw oUj: c~v- Jjli • 

A_JLv- a jl ^ il A_>- # 

5ujl >1 ibbUib 

cbj^Lll .j-Jj J-^^. 


4_*5" 5^Lo ^L>-jJl 

J-V" ^ 

. ^jLUi jl^itvi ^ 


o ^>- aJ 0^5b o-c>tj ~-b**jJl 3 2-5 



a-uVi 


Ub j-Jjl ^1 j^-l 


s^ui 


• 

bLJI 3 • 

SjL-wJl L^a • 

0>>-l^J' • 

wLJjLdlj ^SJl • 


<L,b. j?wQ L^iliS" • 
Aj^ • 

^b^g^Jl J-^jJ ^ • 
Ojl y>JJ ALO j aL ^? yA % 
JuTbU bo jlbo • 
,J.JjL*» JlSv-JLo 4^jU-&j ALJOo • 


jjLUJl 

. <upL. 13,^1 b> j^Jg.P 
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ol Ll 



UiA\ 


ijJLf j-jiJi I j£-\ 


S*Ul 




U3 • 

AjL^jJI y>bo*3 # 


J2jL>*JwA l^LsltS" • 

0 ji Jit J AJL-J • 
ojl iyMj c-Ij j-^SnJI Ju-v^y> 4JLpj • 

4j y» • 

j < 4 j jk jJl Jl5"\jlj j I c a <a~> O I • 

-K^P- Ji bjJ> • / > 


•v'.'-.A.; ;•• 


JUVl 


j I 3 lys < — £ LJ 1 

. A^pbJfl^l AJ j-sAP 




VA^Lk^M! ^>UV1 f UU *1 jll JLp ^ 4-5 J jJ*r 


iJLioVl 

.Jlj ^501 jjl • 

jlj jjk J 
jt-lail • 

ajljjJI ob y* j • 




oilll 


JS'bdJ fjLL. < 
sU j4^JJ -b?>- _^>p- J-^ 1 y* < 
5jl y>dJ -L> Jyp> 4 
ytjfc AJL^Jj 4 

<L_llp OjLg^Ajl Aj^y 4 
*■ j A_*_«b 3 ^ lALoP ^->o C Jl^S-wJsJ O i ^y^JT 4 
L-Lvi? j 0 yiJl A^i? j Jl-J 


»J3 

jLkU^ ♦ iy=k\ 

. JUkukl AyU S^U ji 
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: vUUI *>! 




4-y. Lp> j I A — lJ ; 


7 j/LUJI ^rJs-Aj 


: UK^ 

jJIJil jJLdJI dXU ^ «j . IaJu^J 

■ L-tjiJ'Aj ~~i ) 


J* .iU( PVC j Jtfjy^jl 

.jj j^lzJi bieysjbti 'jjtf'yi aj jijJ-i 



ajA^p SwL) wbJI aj j-a jw«J dJb£-C JlA — 1 

D^LA jbi>t_> bb—L ^ J «aJ 1 ^ 5jJ SI ^3 ^j\Jkl jj )l\ ^K-yb £.1 p-J 

. jj )l\ ^_*-b £.lpj Apb*<2 ^3 iljJ^I 



^1 4_,LU ohMlb ol^iJ! }W -2 
: bJbJI aJUu'VI ^ 3 ! jib 

iU-j ^ <u* j «U_J J> JiU CS-j^ ( ' ) 

Aj ^ wl*_* 

Aj V ^yljJLJI ^jA ^oIaIJ ^>-jljM *j. «P i ( <-j ) 

i ^ a^ujLO *Ijj>-i ^L\j>*j; — — > bj (^ ) 

^Jl aJ j ^ ~.i u^~J AibSJI bJ> y*s- 

. a^lLl^o j 

^IjlUI jukJl Mb JLkU ^sA\ jlM JM ( * ) 

lj\j>A] A jV jL>*_JJ jJh. J! ^l*_b ^jPj jJkj Jjlp 

jl^ +P jI Aj>>j3 Aj jJ j 



: Ij^S aJLa^cuwwo *M»i ^ 111 blip ^3 

<J*>b>- Oj **V! L^JJo C sj2_b>0 ^ — jJI >. b ^ ib A^kJli V . — S\ • 

. l^JLa ap J : « .3 ll 3 1 j^owU b- b ? s__j*^b-2_iJI ^Ju-v? # 
. U^J jJu O^lpl • 

?^L jM M ^ er 1 ' *U^1U • 

JjLx) aJ j 3 ^3 3 jl j_il jJii JlJLaJ Ji-P « -bl b" • 

I j+P.A AjlbbuJI 
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djl Ll 




. a£ y^ v —"’b ® y j < ^' j-*— ‘ >*-^ > ' 

* 

. a£* yL S\ yP \ ijjM ^jia.*.J Ui J Olp y^s>c-A ^3 s.L-£»^U ^wo^r OLJL^ajJl > 

. 4 ^ 0 jJ| LjL>- l^LUD ^Jl 8 wU^Lo ^Jlj.^.lII $• 
. v-ijilj c c- iLJVlj c 4 ^j-5 IjULJIj c oljJLLil — ^1 j-<JU a^~~J>j oIp y*s*u* J^>~ y 

. o Ju JP ^Pi 4pli-**aJ 4 ^j*^Lo L^1a_s^- Ayyo y?\ y>- ^ y* 4P ^Jl^J 

. 5 . ^jJl ^lwL>tJL^I ^Jp ^iJJi -LaJLxj J 4 _iLLl>c-* il 4^jLlJLo ' 4Pli_*P ^-S\JT 



*U>Vl 


r 

3LI 




m™2J 

1 

>1 Uij 




\ 

J>UVI 




^LUJI 


^jh « . I 1 Lis Ci P j^s>J>l 

LTaLil , 




♦ 

ijlill 


8j! j^tU ^ Sjl ^>*-LJ 4JLOj y 8 j\ y ^ U AJL >P j 4_L*a y *)I j 8jl j^e_U £.Lj j^^JU 8_L*^ 4-Lv2 ^ 








*kr*£J' J-^r- 


ijtyU_5 


^ ■' Aj>- ji (jIaJL^^U 4_UlS 4 . .,? i ~>t-L< LajL^v2j1 A^JLp A j‘ ^ ^ 11 a^JLp t a> j 1 ^ - ■? ' i -‘<_>- j i 

8J, 


4JpL^3 (*"’ * * l ^ " g-L^g L* yS* A^JLa^» 

8 j-ZS vl)^ jJtj 

▼ 

JlJ — 4-LSLiJ jXj: 

jjjl Jw>-b Aj\y\ 


OjjS 

▼ ▼ 

L^illS" iJ jLLo 4 ..a j ->t-Lo 

oljJJJL 


fjLi* <u£jj ^ J^jy J>\ l^Jjp j5o: 


jTbJJ 


OU^ — ^ ^1 \~tr* — *j 


^>1 iJ- 




4-L^JlJ ^SsJT J^JaiJ 4LLlij 4 4jj^» 
2 LJLp 8 jl ^ j 

▼ 

jtuj 
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: LJiJi s >l 



\ AP O' ^-L \JZ \ — 1 


. Ajjib 4 jb>tJL3 4 d jL^o jlb>| ;SL>*J? ( l ) 

. ^>0 c SjL-^ c jZ* 4 Ajjlb ( ^ ) 

. fJ3 $S 4 Sj J^> 4 J 4 ^ ji^ <_Jli ( -^ ) 
.^lij c HjU^J C 0Xaw^» ( .3 ) 

4 J^U^o c^»L>tj 4 ^Uj 4 j3 c^L>- j c ^j 51 jJ c wbwb- — <LJbJl z \ ^<JU <L ~jJb —2 

V ^wP j^£o 

. ajlJ y* C...*il t J^Uailj 4 ( jjLUJ1 ( 1 ) 

. ZJua j Ajj3 }\jj* i^IjiJl J ^^1(0) 

. A^wv^^bL*^ OljJb ^L>ijJlj 4 wU JjA-| (_>■ ) 

• ^y-i j-^-^ O^Lo ^pj2_J ^ ^ ) 

? oljJLLU a5" yJ^ 4^U- C^ J b£ —3 
• oJ ^ ( ^ ) 

. A3 ydl Oj\ y>- A>- j5 ^3 aJl^p j»L^>-! (->- ) 

t 4 ^ j^ 4 W ( ^ ) 

: iJUl oljJLiU JLJlij-iJI ^>\ yU jjli _4 

iV(^) u-^(') 

£j' yj «ji^ i*- jjJ 5 t i y jx. <s^r*yy) *AA' 447 j- 3 cA* 4 0 Jh>J' -5 

\ jl-j^JI OLJ-Pj ( y^- ^Jy ^ jJl L® . ^j* 100j ^ j 4 ^ Oh 

^b>«jJI ^lwL>tl^ol *_<*JLo lili . JJ1 ^L>*jJl L^_Jb 4 $b ^$S-U Juw^ J^o Juia3' ^5^ 4-02-111 —6 

V a^^LLJI o^L^jJI ^3 s^j&JJI j> lilij VaJjjlII aSL.0 
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ol Li 



/*~ j ^ 1 ^ ' C 1 — ^ l ^ ^ ( | ' yj 1 wLL] \ ^j—A ‘ ^ ' 1 ^^3 ‘ 


Ll JUaVI 




dJL^jr-l 


| « W 


. 1^jIaLL>cJUaj'^' 4_-^*jJlj 1 ^ jj~- ^3 ^ Jjji]\ 


JiLi^UU^lyU cd-iA^ijL^ jLW L^o ; ,,g U jl 4j jJb Oi^J t / *& <1 — >ejl — 2 

\ ^C-J j/> t. J yZ j j-Ji jj ^3 wLpL^o < _jl^S' . jli?^)fl AS \j^S ^3 ^wL>*JLwJ> S-iLo 


<-j Jjk 4 _^_>-\ yA \ **jL> <U^O ^ }/l g.Ljg.^a)l aJIS^J 4 <3 \ \? 1 <_> j> 11 ^jL,^.j3,]l ii ^Ssjkl j_L2_J2J — 3 

4_^ wL>t_: 3 1 jll ^^j>u 4^oJli <siS’\ . g.L .is. ji.i \ ^3 jlj j jJlj c j : ^ Hj c ^y^y\ c.Lj 1 <u ^15 

1 mi • v-?-“ 


- 68 - 






;7H :cJLUl tjJ.\ 


jjujLujJI J 

> 

laJLiilj .^sLJdl 


Elements, Compounds and Mixtures 



C 4juIj 4jlJ JJ ! oUJUl 4 J 4 JL 

OJLf-li (3 S 1 .,fr A 1 1 j 4 j C oljl g Jl j 

variJubUjXJj.uiic. Uj.*> jT 


fir’ll I cil^dbl 



I 0 ' J <3 1 1 1 wLA ^3 


. IgJU^a j! t OLT y> j> v»JU-u2j 

. 6^Ukl £.Lij ^3 J.,. 2 ’* 3 «A>- 

. oljJLaJl OjIjj 

. olj-LaJI O La 1 w L>*jl^ b <LoJli 

. LJLwo^S" J-^"' J* Jri j’S’^ ij** 4J O-SLo'-S" ji.1 ±-jy*5 

. IJL^S Oy j-wP ' J ' Oy 4-j J-^^ 3 Los_S" J? jJj>*Jkl > 3 yo 

. oLT Ja^L?^»JJ aJUl^u <LoJl3 *-J2j 1 / 
. oLT>lj JaJUJl ^Ul^OjU: ✓ 

. Ja«JL>tilj c OL5" j\*\j Cj-s^UjJi J-j-x 1 / 
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t oL5" jllj c ^v^Lxil 







. (j jjJb llls* 2~4 jjL. *jyi 


fLiaL . «>/ 



What is Matter Made Up of ? 1-6 

J £ i « L-i V\ Jr* *S- ySr* *S- yrJ^Ji J_>«^ ** j i kill y>- i jlkj jjjt 

> . SwLvlj ^V> l*^>- AjLJUIj )J\ 4 ^ 

j jSLzJ ^ <1 — IjLwwJj ^Jla . 5^Lo Cj Jl5" V ajI jLnjJI Lo ^xj 

? 5^111 

L^jJ^r ^> f 5^lo J .^Lp ^y> j Silil j ^JL? 

k. «**j\ 4 J j' Ctt-3^ Ji 

. }\ jil L^e j ^S vJLj O^Lo 

J^li ^ ci pL* J> cM' J~— ' ^ j'^i 

< jJ^-C > ^ j . wv^S" 1 j U j^Lo $.lkl \y>i^j c ^y2 o-^-i 

U-^0 *>V5" j }/ 4«iJJi Js-wjl Ijj^o jl ^Jy>t^S )t\j 

<A*JL*£ jl — *n . 1—6 j£ — Cj ^j 3 Ajy > tjjl OU j^Lo LP- 

. ^Lodl ^ AJ 5-1 _/>-} 



4^3 J 
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: cJUJt 










jlolil JuA . Jcs- ^SwJlj ^ r »'l>*jJl olj JJ j£ JlL>oXj — 1 

?131L?^>Lp 

l.n.x.^s^c^ c 1^ <1^ « p* ^ 3 <<^11 ju jjiT ^ ?c_Ll I o| -2 

? JL~ot }\ y* ^Jl 4jJjj£ 

Classifying Elements j~p LaJl iJLji-gj 2 6 

<Jj*t^sJl — ~o Jj J. — >■ j_o?LxJl 5 .I — «wL*Jl o. — j j 

M ^ 

v_q : ^ " LljlSOt^ . L$-o?l ^A* l JLis . 3-6 JlS\ Z> j*Lll 

. <frjg.l/Q j— ^1 jl*J1 4-o\j^ JjwL^l Ijofc 


Goup 

I II 


Goup 

III IV V VI VII O 


Period 

1 





0 













He 

Period 

2 

Li 

Be 











B 

C 

N 

O 

F 

Ne 

Period 

3 

Na 

Mg 











Al 

Si 

P 

S 

Cl 

Ar 

Period 

4 

K 

Ca 

Sc 

Ti 

V 

Cr 

Mn 

Fe 

Co 

Ni 

Cu 

Zn 

Ga 

Ge 

As 

Se 

Br 

Kr 

Period 

5 

Rb 

Sr 

Y 

Zr 

Nb 

Mo 

Tc 

Ru 

Rh 

Pd 

a 8 

Cd 

In 

Sn 

Sb 

Te 

1 

Xe 

Period 

6 

Cs 

Ba 

La 

Hf 

Ta 

W 

Re 

Os 

Ir 

Pt 

Au 

Hg 

Ti 

Pb 

Bi 

Po 

At 

Rn 

Period 

7 

Fr 

Ra 

Ac 

Ku 

Ha 















^ j—J ly^jf U I I ^ t -3 4—* I 

— 1834 ) ^JLyJ^ Lo» <^£jJLk'J 4-<o*v/ 
.^sLjdJ <Jjj-Ui JjJL^Ll (1907 

^LJj/ * — * j <i~2> Lp- <Jj-{ 4~\ ij? j i>-/ 

^ *V «*« ) jCi—oO'- I ^ L&J ^ -o* ■<«< ) 

LtfJ y «.?LLxJI »L >“ jj J . .Jo/ tt>J 

c j j La J l cjLill **> ^-L*3 

LgJ VUL^j^l^j^l&fyj-Jlj 

( iZ^jyZi V I ) UjjJl jJaAI ^ — L& 

j, ^ if i oU jJLxj: jJjx ji^y—S Cr 

.j~^Ll*JJ ^jjjjJl JjJ — 1-1 
jjt> *1*3 dJLJLe Lo JS 
( Periodic table) *_> ) j~UI ^ 

. 4~Ji>Zj TC^ly-l (£\ fL L>xJU*/b 


Jjj-4-l ^ L_*Jl oLsi 3-6 

j y jj 4 — lijf ^ J jw\JI Jj J :M j-s4?Ll*J 1 {.Lk — ^ i jl js — JL — 3 

L^wLvJ C ^f^>r *«. ^ i 1 O yj 1 j-L 1 ^J>,.»,,<, */J ^3^" ^Ju<^»w*3 . 4-0 L^^S' 

4 3 4^oLok^s^Jl j^OjJi 6 u.LA . ( JmwwJLSsJI Cti JOJjJ 

4- ol jJLll jJkl ^3 Lg-Jlp 0-3 O J 5.1 >tJ' ^-2-<0>- ^ — 3 

. 4jbl clj jl 4-A^liJl 


-71- 


JaJl^Jkl^ tOL £ c 





I* 2 *! 

.jkJr 

^y> JlSsJ a^L-^SsJI j y* ^ — 1 

V oljJUMJl j£\ oljJLJJl a >-1 y 3 Jla —2 

. OljlxS' wL>- jj ^J1 OljJj^UI jujl — 3 



* — ^ ULJ ^Jl// Jj^yJb <LouU < r *Ji£'l 
c j^LxJ! sJla z L wv f j^L>- c«S» 

yj v- . - — 

S <-J jJ>kJ /wUj y I* I 


Metals and Non-metals Ol j-Jb!AJl j Ol j-JUJl 3-6 

. ol >LiY, ol >li Ji cSjjjJI J J jui-i ^ ^L*JI J^- ^ 

j t *_jjj jJI Jj J — >AJ l y£. >— ->LM ^ JsJ- Jj>- 

. OljJli^ Jail jUT ^J1 j tOljii Jail lift jL~j ^J 1 ^-^LjJI 
U ^ . iLlA>t_/0 ^J^l OljJ3 % illj oljj-jjj jl ^LoJlaJl A>-JJ 

. ol^^Ul Olj-LaJl c^jj Jjl J J Ail 


oljjli'illj oljJUJl jo (ijyiJl 

*. o1jJj*^U1j olj-LjJl jo 3jj-JJl 1—6 JjA>. ( j^ai*tJj 


oljJi*AJl 

oljJLiJl 


4_*JL*_* 

jli jl JJLo l^aJa*-« 

o — L^> 

Li-isA? ^SvA t JLj jj Oli t a^sM 

JJL- ajV jlJjJI Ijlp U-J caJLs 

? UJ! JiAll 
ii j>Jl 5jl salil 3JL?- 

aJ ^ ^ - -- < La c a_Ju_a 
aLU ^ 

l.^.L.SiiJ c 3 jiiU aLIS 

I 4 L aJuU 

Jax^aJl OjJLill 

A., a j>tj^ 

aJIp 

iilAJI 

A « a j >cJL>> 

aJIp 

jLJUJlj 

( OwAlj-il IApLa ^ aJj ^ J aJ-^j^o 

3wLw>- aJ_^ 

0j\ j^\ J...y > jj OjAaJI 


OljJJMJIj OljjLiJI ju Jjyiil 1-6 JjA?- 


Ol jJLaJI OLol 1 j ^ 5>l ji- 

JjwV_>- ^a>i-) . 4 aljL>t^ ji' a_JJjl>JJ OljJUJl wJ 

. AaJUuJI OljJliJl ^^jaxj oLol Ai^Awol a ^al ^>- 2—6 
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: cJUJt «jil 








3 Jail Jjli • 


^b Jlj 5 j\ J>*1] wUj>- y> 


jJUJl 


5 yUaJI 


^ iJ li I 



4-JwUll ^r.;.ifl.U Jpli J • 
4_> jlxJl 0>bjj-JU_Ll <Lj_Pj I # 


Wif 


4 O^l® ) 

( jjil! 


4Jb*£jl ifcUVl • 


c/^» 





JJU LgJ jJ 4 _JUj3 5^Lo ) 

( 0 ^->JU 


£-b wLj>- yA • 

JiTbli fj\JLa • 
tJUaJl ^ JbvbU £_lC • 


b *^b>tiJ 4 j wU wL>- ^ 4 « ,b P i \ $. L~JT ( 

43 bM 

jjLy^Vl ^1 >«jJ1 4_pIua? < 
£jls^t 4 »pU-^> ^3 ^Jj>wU*Al ) 

( 4-Jb_*A» jjkl J-i if Ij .^pjl ^bJI 




jridj ^jLLo 


flbil ^ obi • 
(^JwL^dll ^0 ) jj^JI <Lpb-y2> • 
£-* ) ^b>wJl 4pb*a2 • 



b» j 4 «_b*P 3^1 -0 ) 

( jj-Ul 
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iaJb^il^ t obi' i 












b jJLs ^ r jJl>*^o jj^v_) • 


( j jJJi <LoLoj 4 ^.Ls^> 3^U ) 


^ijJLiJl oULl>*^Jj y?\ y- 2~6 J ja^- 


ol jJlsMJ! oLolJJx^»lj ^1 j> 

JjwL>- ^kxj j c ^pljjJlj — LaJ\ 5 yiSs-j oljii *>U1 ^ 

. Olji3*>\Jl OULL>tJL^)lj ( jr2>\ jJ*- 3—6 


ajjUI ^UJ e i f l • 
jj ^pLl^ • 

( 5*Xxil ^3 




pIU 


Ja-wJUJ • 

( \'f.yj> Joaj ) ^j^is jJjJI • 

Sjl^l • 


C^j^yfW J> JJL, • 
•Lib U • 

0Ll*» ^ \ # 




( J 51 - ) 


( (J jj-t ApIup • 

OljL-wJl 4 pL-*2 ^3 • 


wb jJ~l 


( 0 j-LH <LoL«j 4_*J 3^Lo ^ 


<Sy 

iwUflj )J ^ y 
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: dJUJt *>l 









OLal 




jlJl ^ c jj • 
*b jii • 



2lpLlv5> • 

^ws^bjJl ^LaJVl lJ jL^L* • 




d) ^Jj^Jl 

( vl)^j j^J ^ (J ' hX>* ' ) 



( 5-b oLa ^ 




OLvb^J 43 jyoa aJL^ a^b» wLL^I • 


°'.ap^' • ,j- 


avi 









^l>-jjl j\ OljJLdl Ajai Olji' • ( j jj j£j\ jyj y>-\ ) 


^-JlluJI • 
4 j oLu_Al • 
bl bii • 
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i 4 ™TlP tA*^ 4JL2 Sib® ) 
( AibLi 


c^3J 





J&JL>b'^ t Obi' ^ll ^ t 












jJLs'AJl 


4-J j Jill S JjJI <s ^> ^ $.1 


I> ^J1 



\j> y^S* ]g.j »to ^,-yP ^ 
4.»,.g j >cJLd Ajljji 4j>-j3 # 




i viw i 1 # 

-k*>- Ji f JJ^L^j JJU • 

li> ^JJUil wU^huU fUiaJI 
JJJ • 




( jjlil (TAP jlp ) 



SL_>dJ • 

JUjLjjVi JIpL*j • 


i I olil ' # 
^Ijjj cjLj-1 L5 i-L-^>j 

g-LjaiJl 

( 0>^ £* ) • 
^L>*-U ufl v_ - ,^ 1 # 



( jjJlil jlp ) 
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: <UW\ i'JA 







Jl 


4il -£ Jit • 


jj jl^2 JJ ^ jij • 





$.U pJL*-> • 
o-L_~Jl oULkJ- j^la • 

« 1* « « 11 <_5^>x-w^o 4»P IjLv^ 5 # 

PVC c^LOJl 2 lpL^ • 

‘ApljjJl «A»>13*}U oLLw« # 



Jjl^jl 


( 6 jj£S>t JD JJU jlp ) 


oljjj^yt oULl>sJLuo!j ^jJ?\ y>- 3-6 JjA^“ 



^Lj3,i>cJJo 43 US' • 



I! 


liA Ji3 


cT^ ~ 1 

Jla ?l2j!j LUI y—* L ^jL^Ljl^I 

yj LjLS' L* ge XJLj 

fl^ljJlijIjll 

^Jc^U^/ ^Jdl slj-Jl U> -2 

ljT* 111 ^ ' L - e ’ L ^’ 

_o^ j^IjAjJI <a >if Jjy- 


w^i <f.;3‘ 

Ld OlSLH 

ap j:.^U ^1 4><Jli ^jlTI ^ j t ^iii-^23 J j_Jijl —1 

yA 4P y«£A dwUb j' J aJL*J 131 l . Aj AJ~1 y A 

? AjjJ-l 

. jJLa yA AS* y«*2A fciJ \y^A $3 y>- yA J^>t3 —2 

VjJliJl wLij 131 ^1 oJjb Aj <u»Ll?^Aa>1 13U 
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t oLi' c ^^L-aJ! 





oL £ jj* 4-6 

Combining Elements to Make Compounds 

? LJL^JT ^>3 A.i.Li>gi>l ^ 2 ^ OwL^USl ^Jl^2j>o 

. OL5” jib ' — 2 jXj o wLj wL>- il jjs 4 O^bM o wLa 

^\j J^JLa J—^ C \ j' J J^OJS' ^j _^3 j Oil A Sm. < S' jjj 

^ixiaji ^-Lo j c c jjj j^ji wL — * ^jU j 4 5 . 1 U o| . 

. CjIS ^Jl! 

. OL5\il Si jj>- jil j^?LxJIj 4—6 JjwL>- j»wUL> 


jll ^ 


idy/ 

') ijyr)j-d*) id yS 

*~Sij id y/ j 

J 4 (* ^_~wLpb> 


v-r^i 


s w 


(j jj wLwwv^S" ' ^jL> 


Lio 4 ( j ^ ^J->- ) 7^-^ 

^l*jaJI ?c-b> 


^UtjJl olj jj ^ 5 " 


^ y^y^dS' \\ 1 _L*_~*^"" ' 

j^>\sS' y/> a. j.Lz.>b^ k»i->b 5 " jXl 0 4— 6 


s ^ J* 


* r 4 j j^ii j^Ua!i 


<-Jy^jyyj 

Jo.y~l \J^ 

J^S j (.JyrjjXyb 


Jy>t~S C \j 4 iJyrjjXy* 


Jy*-~S"\j c,J>>- jj-L-A j 

fyi* y*a]\ -U—J'jjJwJb 

4j>>-_}7 -l~* j 4f^-— JIS" 

^ l 50 ' »Lw -~S L«-A 

Jy> — Tij 4 C-j j< 5 ^ 



^ yyj\3 y^\ tOLlj 

Jy>S c 'j 

\Z*>\ jd-> 

Jy*~S‘\j Ljy>-Jj~jj 

f yd \~.7W Ol jJo 

dr*-*') idy/) ifyr- US’ 

^.. Jl$J' OlJ y £ 

jy*~S\j t ^y.j? j t^Uj 

^U*jl OLl y £ 


», - C r a 1 1 a i j ^ Ll j ^s&h » It irL/ L ll^jC A /I 

^ jZ>- . C. *T J^qjj ^ V/ ^jjj j li *JL> 


sr >y^j -uyrjj^? 


~LJb 


I £yO*J>~ 



'jjjy» ) jJMJ^jdi jtg rvi 

b or-^ 

.jJUJI 

jLSy y LdSb ~L>- y ^yd! j*js>LjJ! U 

I ) 

<‘^lyJI(y) 
fo Uyjjl(^y) 
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: >UUJl t> U 



? oL T jll j u/ 5-6 

How are Compounds Formed? 

J ^ C A^O LwOw^S^ ^ 1 j**JA~*S >» ^ L ^jS ** 1 ^ 1 p ^Jl,*,!^. >c-J 

:^JUl J>Jb 


: oLS' jl! jl ( I ) 

y jl y^\ oLT >lj ol Ijii^Utj oljliU ^ - JbuJ^I ( i ) 
. 0 Ju A>- OLS"" y» j ^S'jJ 




j jl jZs *- 1 ( <-J ) 


J**P 


UU 


Jw?jU-l jlj ^-1 ( l ) 
5 )1>^ . 


ft + , 


jy*P 



j yi A*— “J" fcb 


f y~~^^ j'>^' (->■ ) 

^ Jpww-Lpljj wLw«m 5' I I “I” ^ JLpL* 

oljJiMil j oljllil j^s* l jl_j^Nl aJll«i ^ 4-6 JJsJa 
. S A>-lj ioU ^jj j^vjJ yj"t jt jLoU ( ii ) 


3 


jUJ.1 jl^l ( ^ ) 
+ JtLjl jU- 


Aj JbU A-Aj^ Cj + AjA>- 

Aj^^j -* — — — ^ Ji ^ j-A-a 


. 9wlA ^3 jjoil A-’ L*-S”* w^it / 3 1 
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JaJL>«ij t OLf ^1 j c 









aJjL*JI a +J3JIJI <j^YjL *Jil jt 
aLJL ^SJ i o>L -&Lidl JLjJ a—JLJI 
J^jJ. 

f-La «*— J*y^- jj+L?A ~h t jy?s~*S'l 

LLzl I 

aJl±U( 

jf j^JLxJ ^ zJl jljJl A$ yu> 

Jljllj C JeLidl fj-J jIjSI 

Sju ^i>- SjLo gl Zill . Jjj J yZ*J 


1 ' ^J1 tJ->tJL» 4j' 


c.La H~ 0 jS" ■ 


^1^(0) 

_~J jjlp wJl JJl>«jl) 

. ( £.1* jl> O j j jj £ ) 


f ! oLS'y.v^—ili' lilt, ^nij i Jjl JIJpLLJI £\y 

_Lw~s5~l Jj (II) OL jJ ^5" 

. w\JLP 0 jJ Jl I ^gjlj j (II) 

. ^3 ^.Lp ^ 0 _la ^ jj>xS-^ 


^1 jll JaJU- (-*- ) 

. oLf jll ji / j j^?Ll*_H J 2 J 3 XJ oL5\il (j-^v o 

i 

wLlp ( ) olplii ^culj c...^>o Ll>- Jio j— aJl 

£-~<*->- ILp^ — wJ ^iwLj J ^lil ^ ^J-P j ihl pJ C frLoJJ 4JL3Li?l 

: ^JLJl ^JlpLLl1\ (JL^wL>o j jj j\ <!*> ^oww^j ^_ > c 1 

Jy>- JJ *A^-A "H S^++jS J j -L^A ◄ — {.La “1“ 

I 


*lit£0 J..,.gll J^pUlJ 1 6-6 j£-i 

. SwU wL>- 3 I yA UL) ^^l^tjJl <oLl> j l ^ wUwL^-1 4iL*i?^ w\— _LP 

. ^JcJl Ll& 6—6 

^vl>o + (II) wLi wU-l oLl»j^ 5" ◄— (II) ^L>tjJl 0 L 0 j-ji" + Ju wL>- 
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: dJUJt 





S ^ | r y J^b 

$ vJ-J i^J/ JsJj>zJ ^ i — ^ J j^Jlj — U ji 

^ JUldl JeLLdl^ a~+^j ^ujJljy 

. eljtfJI <J ^ 9 jit jf Jy^SVl £-A 






j-aJI ^UtJl sObu j*£ 

^wLp Jj-L>t>» ^_3 JS jJ' ^ — «-«->■ ) ^5jj* W — ^ j ^ I 

.(j^i 



j-jsil J^v*S^jJwJ> K,0 ^-L>ejJl sZ*>\s~)j*S JwJl>^ -LU- JT 6-6 JiLi 


^ yji ^ ■ I J i' W-J Uo ,_}^L>lv« "I - (il) ^ ^ J}2 J . ig H Xm 5*^J>L^ *+• (il) olij ^*5" J 








<3 JJ* J k-x-* 


. A-wLoJI ol j^wJcJI dJjfc <i^jwL>- A.a.i.jT 


Properties of Compounds OLS" jll j?\ j>- 6-6 

1 j*r*^ •*— J \ — ^ — *-! JL — Ijf C — lsL^'V 0 ^_^_j w\ — 3 

v — 03 L« ^<k_Pj L ^ ^ - -° j j— -*jljL*_n 

. 0 ^ ' l ^ LlL^ 
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i oLf c 








j 5 .Lj l 5 . j! / ^ 5jl ^j,^" f ji jJLk? -Li ( 1 ) 

• wLJ ^jL-^wj-S" ^xj J^>- jj . < S ' ^il 



n 


■*-> ^ ) 


3j^> ^ ( » ) 


L« v ^ ^ «AiP il) l J 1 1? ^ $• _fi-^2iU 7 — 6 


4 ^JJoT 4 4 S 43 j^il ^u?LxJI ^ P ^Jkl j >- OJ Lj*o ( ) 

. j^\ j ^SsJ ^jdl ^.s^UxJl 

. JwJ&J 5- 111 (Jliil Juw- ^ ^J-P j J 

LoJLjj (Jlxj — jjVl ^-Lp *ApI — w-j o ^JJI *Ap jl — p ^^->1 — w-S^ S\j 
^ . 1 ^-aIj ^jjj' 1 L^J Ij wL>tx ~ >o jLp *>• j j a . g H 

j-vpLxJ1 JJJ- 4 J ^ r ~wJj 43 ^xJI Sjl j->- 4J>-J^ JJLP *>\J1 ^ S-lll 

. 4 J 4j jf£il 

(»— ^>- ^-aj 4 <J1a-o*S" ( ^IxiaJl j-U ^ j«* 2 H wbj jiT 0^ wU»- 

jl La-A 4 J O^j— w2LixJlj 4 J ^JljAX »w~LvP 

jJL^P I ^Lw*< jLp ^a-Aj 4 ^JuP LilJl JU «A Jj i . 1 ■.,,<? J_l3 y 

. 43 jxJl Sjl y>- 4jVji JjLP S~Ja>JJ JuU 



J ^. a .jl 4jj , jJLs_' *0 j^A 1 AiwJ*i 8 6 


\ 4 J 4j^.^N_Ll ^«X-J 1 * 1 

-82- jJI : ,UUJt *>l 





. aIiSUJ 1 *_jJ <UjU jl J<J>t JO ( _>- ) 

O^jjO* ^1 p s-L-U iSy^-i 

.iiAS 

9 J^^—Sl f!>* 8 + ^ f^H*- 

ct» J ^ 

ijljjSo J jLSsJI jtP y> Ul I jjn- 35.5 ^ JozsJ ^y* yp ^ 1 jjv 23 
fylyP Ajj AS yo \ja\ y>~ 58.5 

27 ^»j ^S vjJ Aj s ^\j>* ^-S Jji ^ Jj - 1 ^ ^ jl p twLS" L_o 

? elo jal ^ 

J - * ---^ ' -’ . LJL^S JJzj -k— Jl ^1 ^Sy> (fi iSjjZ j£x_ ( J ) 

. et y-JlJ j ce ^OJli c JS ^jaJI © La 

AJoj^jJ el — U J *>1 — ?- et j — j y j— Jlj OAaI — Cj wULi 
. JsIOjJI <u*» 1 jS' -ttio ^3 { jy>x^S' \j j^j^-jjwLwA 


*o <, 

■^J’LajIrd 



V c_-S j-* ^ A_lSLoJJ j ^JflJI to — 1 

V \s^>\ il y y AjJ-Sr ^j^-C ^JluS —2 

. OLS' j^aJJ ( j^l y- *~>J C \ eJw? —3 

: .up aJIp Jus^.>q <jJill —4 

etoJJ yP.W A3 Lp\ ( t ) 
«'>«-" ^ <ip>-' ( < ~r > ) 

ViLjijy^j (_^) 


What are Mixtures 

. list „ pL*ji 


?JaJUil U7-6 

j j£sj oLf ^11 jt o^-Uj wL_aJ 

JUoL ^v> j j-Ss_iJ ^J1 jil * — p y-^° -U >- yj 

. LjL^S' ©0>tJLo ^P ySvJj t tg.O* ; ) A t>l:^o yS"l 

c ^JUo J j_L>t_o tcjllJ $.1 t ^IxJaJI j-Lo Jl ill ^ ^.Lp s^Ltj 

^Jlil JuJt>t^ J jJL>t^o et^l ^3 j 

©wLa jld COLS' ^o e\ Lj jSs wJlj ^iil j( Lwj . JaJl^o s~J!j 

. aL'Loj yLp OLS y yo j jSsJL) 

. IL 6 L^S' ©wl>tJLo ^S\ j! (Jy^to jj3xil jjSsJL) 
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iaJli^il^ cOLS c 



ip y*-?*j* ^J-P jjS\ *Lpj ( t— -> ) 

UL« 4 ls> jjL>e^ tS '\ jjjJl ( j * 4 P j^JL* 

j£ ~JI J l J2^ j 


il jJjjd <j-« ip y —2-A ijJ jLo-Pl ( » ) 


dUL II Ujlo .kii wtj jJ-l ^_Ip wLj jJ-1 

) jjjj-JI d-5d*Jl 4jjL4l J . \ j! P 


]g-JL>^ 


. ( d-Jj ^L>*-i ) yL^VI c ( jj wLw^i 





L5^ L5 ***0 ^ ^-trll ( ■* ) 

IJ-a . plilj tjUaJlj 

4i5L>^ 4»jXv2 C«>l*S” ^L p 


^ l ~ i » , S 1 jv ^ ^ 

OjLoP ^j-JlP J\JUl? 


Jfl^l^JU i^LUl ilL.Vl Jzju 9-6J id- 



4-J A*_4 il ^0 *^9 wvwJj 0 f£~*S pill ip) A*il olpil d 

^Jl jJajl . U? ^JL>t4 j Ll oJLfcj plil O^Sv-jj . <ui ajIJl4 

iii^ll £\j-,y\ oLJLLJI 

|t-J oLjo 4 — p)J^*Jkl oLil J — Jjl j_il 

alpll ^3 dJdl ^1 jJkl pL<»wv*>' 

. Sjjjli 4pjJ**»ll 

. Jj J^- ^ ^3 dl>od ^ Ai 

L_i*>U! 4 _j jl JdLuJ £j_j 

V jS I ipj^Lx^o 
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: AJUJI 




liufc jii 





' bjl* i J ? xyO 4^Z Jl»JJL++> U *■ Lfl 

cUl jLj*uj cjjjjSJl J* — i j c uy^ — Sty 
't~A J? j-L>t-4 4 jJ . ( ij c ^ y — *>-LgJlj c j jj>- j y/ ^J~^° ) 4 — LoL>~ 

. bj\J> o lSy> j 

<5j jj>- jJi <s*>LS\Iij j^LlaJI $ Lo^i jS'^I — 1 



u 

Ij-fJl ^ wL?“ wiJ ^-i// <j? j->- y/ a^ yUJ/ oLTJ/ L> — y 


Properties of Mixtures JaJl^sit 8 -6 

»l_^JU ^ubJl J*l >1 



A_j j^Jkl Ajl j\_p aJ^L^v^J 'i-J ^j£s.' 0 

wU-^S"i ^jU j ; i\j c : aJ 

. 5-lU jl>oj 4 A.Loli^-1 oljlxjlj 4 j jJ ^Ssjl 

4 : ajU^SLa • 

4 s.lil jL>*jj 4 j jj j£\\ wU-ww^S" 1 

* jU^Vl JLp jipIh . aUUU oljUJlj 
. JUsii^l l 5 1 p jipL*j aJ jlp JV 

. J S )ga: Hj 4jU^S^> ^1 aj -* 1 ( ^ r £c • 


JlpLij ^£1 J^wL>ij N 4 y? 0 j-^sJ Jjlp • 
JJj 3 jl ^LwJlS"! dJJiJ ^SsJTj 
. L^-Os 4 5 j\ jl 4 £ j-JaJl ^ 

. Lgj-* ^iJl ^jp\ jJ>- aJ Js>jJ_>til # 


A^JLjj^i JljL^ J-? aJ j g *«« > J2 AjJ-Jr • 

.jJ>t^J\j 4 jjlaa:Hj JJLa 


v « 1 a1 ? Oj£-j <Ai 5 .I Aj j^-U jlxJl 0 

. jLojJlj jlSsJkl kiJJi ^JlLl>cJ wl3j 4 A_jJjL>*_4 

. AjjLLo AJLj jS\ ^3 j JJ ^5sJl wLwww^y > 


. AIjU 


J? jL>Jkl olJ • 
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iaJli^Iy 4 0LT j\>\j 4 




. Jj jJ~l Lg-^1 ji- Uii j Jiufij 

. Ol>^J Olj-Ls ^Jl ^ j-<k-*Jl AJW j ^S' \jL*Jl ^jLLvfiJ 
. A^Lbj>t^s ^y?l jj>- oljJLi*>Ulj oljJLLli 

CS-lil I OLT jll 4JUU> l*-* Jj>w 0 ^V° 0 Oil — -a 5"jil 

. ^IxiaJl ^JL«J 4 j^-w*Jlj C j y^Jl J^yK^S' I ^jlj J 

. i 1 ^JA3~ J ' Lw<*«-*S^ ^ l-*~ 1 4->s-JLj <— ■ > j 1 ^-^rl 

. loL^-S" 0 J >w0 ^P 4 4J>-JJJ? J —^ * j' (jyiLo ^ a Js> ^.L>til jj_^JL j <0* 

. Ja^li>t-«JJ ^JjLot $1 c 4 j y^-ilj c^Jlil J j-L >t>jj c, j^-wvJl J 

j jlSvJL) J I C jA l ^ ^O- <j jt cl ^wpLlP 1—/0 ^3 il ^ll A^ -o >- > - 0^ C „V__9 ’O* 

. oLT ^ j j*s>\±£' 

. v ^ll ^p -^^-^*-^1 ^ JlLi^«j 
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^J_-^ : dJUJt *>l 



U-P 


l S j*-' v^LT ja y 


JaJUx^o J'jisjJ 


T 


j^cS' la.l:? 


oLi' y» jt 


1 

OLT yj 

cR/^ ^ 




I jt ^JoLo 




iljil J^LL- 


Oi^rvi 

3\j^\/ JUiiVl 


! 

Lj 
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iaJL>*ll^ t oLf 1 


i 


•iciljJJ ali- i 



C — J aJUI ^ -1 

Jj-Jtil ( J ) j)l (->- ) ( l ) 


~ U ' 0 ) 




?&>SJhJI -2 

SVll(V) ^'(') 


V ^ *\j jl j*ap o j£s5 a^JLJ\ jll — 3 

]g-A9 ( <_J ) -L 2 J 3 ( 1 ) 

"VIj 4 JyvjjwU-gJlj 4 jUtJl ( ^ ) -bbi J\J>x^S)l\j (->- ) 


cT 3 ^ 0“*^ 




5L^r 


\ J^^Jbxll b wLlp <l-> _L>o bio — 4 

4 — Ijj — $0 (^) £j- b>J Ojl ^->- £eJU-> ( 1 ) 

4jIj 

U.lxi ( 3 ) 03 ^4_>- ^V° olj J^xll ( _>- ) 


OjJJI 
^btjJI ob-> 
JabJl 



. oLT ^.J Jl J^\ UlU 

tlj-fl' 


4-ba-jJI jJjybl 

C.U—J-1 

jJLil ^SLJI 

jjji j_p^ji 


W.L;— 5" 1 

Li ^~aJI J ji 



.J^VI 


I ^3 03 jj>- ^- v^bxJI £.L»*_*vi j 5bl — 6 

. l 1 >. ' 1 J"*"* ( — ^ L | - ^ I 1 1 ^(V) J^*WV»j bsj 1 ^ ^ ) 

^J9 U? ^Jl piS br* ^3 j» 4 3 _A J^S' JJj>s^j 03 III j< wL>-j —7 

: o^SL! 

V I ^-m 2JLP ^ 03 111 b b ' ( JlA ( I ) 

• ( » )^dAs*l*l c >l(^) 

. _A j«s2\ *JJ ^yj" jZ*- ' bi -4 ^ I 3 1 ^ _A b 1 ^ ( ~^~ ) 

. 4 J 4j j^sJkl Jl ^jp\ y>- j ^ll ^j^ol jb~ bH 3jjbJI jbbl • ObS " ^>3 4-JbJI 3l jll —8 

*lll (^ ) ^™lpIAI wL™5"» ( <_3 ) ^LJI ( I ) 
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: *ULiJt fr >l 


. aJ Aj ^i.1 c\ ^ y>~ \jy ajLwJlJI a^>-j( j S"^\ c Ja-J L>t^a a^JLJI ^1 — 9 

Ai-w? (->■ ) j->t*Jl $lo ( u-J ) $.1 ^ ) 

:aJUI ULiUI o^UilJ^rt-10 

** — ' H" ^ ^-ww»JLpLo ( 1 ) 

+ f_j-~.nr o-~rt f^isOi ou^/ ( ^ > 

~\~ ^ 2 A II wLmv^ w\~>-A H - ' — II — -' ijLj ^ — ^" ^ 

+ « '*'*'»* Ail( a ) 




-*— $.Lo + 

fyyya (-& ) 


u_ — ao ^l>tJ 



-11 


j-w^j-pLo jJLM jj ^ 

OJ 

A>J 



^ -V*— < 1 J LS"" u Lj \J ^ j H, *j0 i ^ L>x_) 

dy/ 

* ■ i 



-HJLH 

O y _ r Tjl 

-u— ft 



! aJLjL*J 1 <LoJULll ^vo yJ>-\ 

. AdjJl Ojl ^>- Aj>- JjLP Oljlx5" OL\jv\^L> ( 1 ) 

jdjLo j_L>t>> ( u-J ) 
aJLw^j Ja-Jl>x>s Aj^Lj ( _>- ) 
oljls'^U' jy Ju5'_j Jjjis ( j ) 
oy^ ls^ J^y (-*■ ) 

. tlj _J— < 4...L.^I 5 jL> ( yS ) 0 Ojl _jJ-b i JJ^>tXj ( (J ) j\j ■.,?■*■ Oil* j' -U>-^ — 1 2 

(j)! a at>( i > 

?( J ) Oi^~J .up j j>y> ij \ji-*i\ £1 jJI Ui JU— Tt ( ys ) jlT lil ( ) 

£jJt I Jut JLp jJJaj ^ Jill ^1 U> c J,LJI JpUiJl JJujJ UiiJLil AJiUil (^ ) 

VJpLLJI^ 
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iOL £ t 



J J jjjsJ 013 aJL) ^Lj ^j3 ^_£j J wOl J JwbLl wIpLj —1 

C ^3 l^S" y^-***'! JjfjJOl wL>-l v— ..^ S ** . djj^ \ s.) ^3 l^S" j^ m ^ J ^ i^j~L **^1 i Jj *-^1 


L rM' 




L*J1 , 


->L>-Li>-^h l/ 2 ^ f-* • ^^^LlojJI 5wLj ap ^1 jji ^JLp ^jlU oU jJL*-4j oU^JLcJl ij-JI —2 

^1p Jj-A Jl-^2J>- jJ OwbxJ 13U . ^L> ^>- l^>-l^>0 j^LjcU 4^y0 ^J1 

VA-il^ 

Jggg 

. \s *** )i 3 I 1 a. ^ ^j^«c V c^mII ^ f lj ^ o^j ^ yi >^° ) i y^> t ^J w\jlp — 3 

Vlo^JLP dJLii lij--J>tJ 131# ( I ) 

• ( ’ ) aS' _^J _^T IjLii-l cJl^? ( ^ ) 

? ^c^ll j 13L» t jLolLl jUl* <i~3 j>~ 131 (_>- ) 

^ (1) ^^Jkl ^cJDlLI 3 ^_>> j ^aAU^JJ jLjJL>- 1 *w dJL^-C .JuS" ( j ) 

^s-^Vr'-r^e^ 1 <>(-*) 

. n_>uiJI jl ^>-1 _lpp o jp>o Lo 4 . 1? >? i aJjL*^ i— -^ 5"l ( J ) 


L.uu 


. OLT J-°J Jfl.* 11^0 L^_j2JLv^J A^jU ^3 tJlol — > j^Lil V * ^ 1 . 4_J S' ^J_P J» o,^?Lil ^*>j3l — 4 

. jLwJ^/l /y° L$3' ^a>- 3 I jll dwLA d-Jl5" 13| Lo <~j\Jis£’\ JjL>- ^ 


l .y^ 


liJj'iLoj oJJi ,Ji*iL> J-* • 

I^W 


L-fiL^-T ~JUll f UkJ\ JLp 01 ;>l Jbj^.’’ -5 

. J-^iJb 
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: iJUJl *j4-l 






a j III /I 


A 
Acid 


Alkali 


Alloy 


s.L> wLc>- Jup ^ — <*->■ s.UjjJl -^Up Jjl-L« ji Jb~* J ’. ^ig. 

^jUj $L«J ^Ju ^jj OL) y j^Jl ( J-AlijJ La-5* jlpj r-*>L«t ^y j&sS oljJliJl Ji pLujj 

. (j\J>- j J wLwA ^P 5l j ^wO- ^ J^-J • -dii jU> j ?vL« yj OL jJJLjl JpLLo . j y j£}\ -U-v. 5* I 

JpIjUjj t$.L> j-^-U J-P 4s.lijj i^i 3 Lp aJjj J y>%j y» iJl-L« ji Jl5*t J fh>^> l ^ J-^3 

■ jUij ij sjyrjj ~Lp> ^-Lp oL> jiJJl ^ 3 ^~ 3 • ^ ^ » >L«j ^L> ^ ^pL*-?*- 51 ^ 

^vLsxUl AxjLiuJl aJll« 51 ^ .~. > a . IjJj — ^J3 51 ^1p L*-a-X>-i S^Lp — L)j^j Jz £ 1 3 ^ yj \j*/s ■ p Js 


. 3N ji-ilj 


Hjyu* 


e 5l 


Aerobic respiration 
Anaerobic respiration 
Average speed 


. A^d-l L;*>Lsi-l ^y ii LI? UjLaJN ^^>w-5* 51 3 yrj ^y y 1-L*J1 3 I ^II J*>L>«Jl a-JL»p : y IjJfc ^ wd-Li 
. aJ U s oU-jN ^pLp y yi JJUl 3 I jll J^l^jl a-wL-p : s j *^LU 

. A-jjL» / jJill ^LU 0 -Aj>- jj (3j-*JLwAl /^«jjl ^3 AP jJs 4.1' A-U^Jl AjL-vUl ^“L-3 ! &S* j * . *Jl J 2~*J J*LA 


B 


Bimetallic strip 

Biomass 
Boiling 
Breathing 


. L*_* yJh^jy ^jyLUp^o Crij^ y* L£ " * ^ 9 Cy U obi ; j J^xil 4 -ULj 4p«jj«*i 

. j Jl JJP ( JJl La 3 -.LC I A^J JwaU <L?xj jdujl y>*j yJjJ 3 

JjwpI^I \y J^JuIl y*i£> J1 3 ji jJlj 4 jU-UL ^j^Ul ^^1 j^l c — i*-^! y* ajUs j J-^ 2^0 : Ajyy~ *Xz£ 

. -L>-lj y^ 1- * jLJLp AJ 2 JL 1 ®jlj-^ j>jlp jL>»j 1 JjLJI L^.^3 A-yLa-P! ULUaJI 

. A-w^ >\j>- jy>- j\ 


c 

Cancer . a -a. U*^L>- y* a^-US* ^Jl ^3 j-» ^ t-Ljl a^L^-1 ^L—3j1 ^p y ! oU 9 y*> 

Cell . f P^-.ysy. 0 r» j c SLwLl 3 j-s^j ^a : ‘LJ-?- 

Celsius . 3 jUU ^ ^3 ^Li 3^ • ^ ^_i_i-in_A_uV 

Ceramics aj^jj j3j i $.U ^lj y’^-U yJi s-^s^j yj • «JL*-4 JL-2-L-? ^ ap 31 ^il ^ y+-?y* 

. Ji^Ldi ^jLLa j c J ~^3 L y U- jLf-ajl 

Chemical change .y^i t LUi ^j^Jij 3 jl^Ll ji .Uj c 3 ju^>- 3!^ Ly J Sjisj yUp : ^yy' yJ 6 

Chromatin y aJ 1 j jil 3I y ^ <S y^-i 3 1 ®1 j-Ul ^ i a . ^ . > - ..-^ ^Ap <-^S y c ^ y~~» y* 3S 3 ' L® ^^,-5* i >La j^S" 

.oL^l 

Chromatography . aJ^JUI 3ijll ^ oUT J-^=UJ y^Js : ^1 j^r jjU j ^ J^ai 

Chronic bronchitis a*~~> . yi y 1 ol ^yi 31 jl«j '5 3 jS ^ as^ a-lp : y jp yy> 4J jJ 

. y L=>* — JlS j^.sy 1 jy^uJi 

. a 5* y~z*~A y~ i-lsb a A ;? : a oLp ^.L wJwi 1 ~c ^Llu ! < < »<? > 

. o^rw.TVl ^ 3UVU L. 33b Ly yjLJ yup : Jbc^l 

. yyy 4 1 ji ; p ^ aj 33U : v^s* ^ 

. wLP djL^vj ^y ^J->L-^ yi. A-yL«P ! i^^AjIwO 

. y 33L* ! yfi 

. ( 3 ^ 1000 = — j 3 1 ) J Jl^l ^y y^ — j 3 ( 1 ) y s-aIJUI y-5 * ^a J U^l yS y : J-i* y 

. J^-Lwjl jl^-pl -Aj j-o , y 0 wLpL— w^wLi 3 ^ ]j o*' aj>-L— ^ 3 y ^pJl ^ A^-j -.L x-Ll .il ji^l ^j> 1 • »Lj y **^ 1 \ y*> 


Classification 

Combustion 

Compound 

Condensation 

Conductor 

Concentration 

Cooling vanes 





D 

Decomposition . y U p J\ o^lll iy>^J aJL^S' aJL»p : 

Density — ^yLjLil 0 J — >- J . y>*js- 8wL>-j ^J*S"" — 3 aIjL^JI A_w»*S"" .*.A 3 A^Jljyj 4 — y ^ ! < L-3UiS^ 

Derived quantity . yJ-l/ U^Jl = Aili&l JlL* a^L*i oLJ' y aJM ju J*y*; ;iJL>yJ : aa ^ wo Vii' 
Dichotomous key y j kJ-\ oliyU*it a-> y* yy; L? U ^Ul 3 jpL*I y-A : y U JJ^ 

. aJjLjl* oIjLp y> j 3 jiaiLl ^y» riJLwwL^ 


Distillation . JuL* — y JJL* — s-^”^ ^ y® J^aaJ &JuJb : j y a ~ 

DNA DNA y> *y>- AjI . j j«J J^\ tj— =M jj^oj yj>* — wv^Vl y? yLjo y y ^-> y> : (DNA) Lj jJl 

. yoU jjio ^ JJI 


Drug 

Drug abuse 
Drug addiction 
Drug tolerance 
Ductile 


• 4 -J Jl^JL) l*wLLP y-J-i AjL^£jl JUiVl yy kJly^S 3^U : j\Jl£ 

. > N^-Jg aa^pj jj.5 y« o yL^o jIa*-M J^bi • 3<tL*J 

. cyL>*^wJ^il ^Js>\ y \ y# lyjj y* y L*_> j tj*jili-*Jl yip yA>*-JuJl lyy j~«joo a]L>- ; j^ULaJI oLot 
jt ^JLJI ^J\ Jy^>jU y5"i y jLIp JjbJ L^J jb~aj aJU- : jULaJI J-^ 

. aJL» y * ® JJ» jJLi-Li a»w^L>- ! \H 


E 

Elastic force 
Elasticity 
Electrostatic force 
Element 

Emphysema *J. 

Energy 

Evaporation 

Expiration 


. I ^ Lx, ,3 j\ La X# Jj*P oil <La^UL# 3 y : 3 y 

. L^.:p JaJ i» ‘^11 y Jill 3y Jlj j Joo .^J-vpVI >t->- j 3^ yJI ^^JIp 3^111 3jw»J : <lJ?U sj* 

. 3^JL ^ oL?ci ju-> 0>> ®y : J 

. A-Lj^Jaj yS* 1 ji Jg >i yJ^L« LyJyr 3^L> : j - * '■ c- 

jJ . ypj> J\ y iJI 0 %^ yU ^ jlj jJ-' aJj^ a^^o jp y> : aJ jJIj <LJ1 y^Jl £S%*a± y^-l 
. y.,^ ^y aj yli> j caJjJIj 2jj^1 

. «J» J y!-' Lf-LJ . JJui cbi ^gJip SjJjJI : A3lb 

. y_» wL« y^ <— »^wL« <3 1 yL>*JLwu aa_>^ 1 s a^L <»>p ! j^tj 


F 

Fibres . ^yl^j l Jpyw>- y« 3^- ; ^3LJl 


Filtrate 
Filtration 
Force 
Fossil fuels 

Freezing 

Friction 


• y* ^ o ~ > mJLl' JJLJI ; .JtO^y 

. — JJL- y> i? y JJLJI y« jLj JJlJ Jjli jsS- v^JLvP Jl^ 2.H yu>«jL^J aaj Jp : jtjJj y 

. L* a 5* y- jl jl yJLv-1 aJL>- O' y£c Aj-U*- jl t A-»o^ y-i ^ : iji 

Oli^ OUlyJl IjLaj y« t ^y.^-Jg 1' ( lg a * i'j 1 y>tAjl ^y> aJUaJI j-L^j ! ^ j 

. 3 j - y ^ >Zp\ jlwL^ ( ^Xp 

. 4.<.1 «„-g li AliL>- JuL- yj Jo j*j A^J-^-P ; 

. 15”1^jj>- 1 yio- jiyj y-vo>“ : t a 5” y»Jli «l^l y o y ! 


G 

Geothermal energy . yjHJ <s >1^' J' j yjVI 3 yJ jo ^ y>l bj\ ajUJI : ji 2bjl y aSU? 

Glass . aJLo?j c aJuaj AjbLi 3 : jr^j 

Gravitational potential energy . y> j^i y AxSy U J ^ 3iUg : 2uiLr iu-olS' AiU? 
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Gravitational force 

H 

. s/j LJ p?j ^1 k--^wL>- 3 ji Jl* bbli ^Lw^i pu 3 ji ; <LoL^ 3p3 

. p— -=M JIp p?J^l L^;.~~J ^Jl p->~bU 3 y ys> • 

Hardness 

. JJjJIj J jjU Salll p?l pb ^wL>-| : 


Heat conduction . Ja^*pU AJp> p- jjj pa aJl^JI J Sjl J-t jjjb aJ^ J 

Heat convection * y y\ Ui£jl • *iL^J' J ^ > ol jUil ^ JLJ1 J Sjl J-l Jjb aJl^-p : p*- J^ 


Heat radiation 

Hydro power 

. p?t_^ ^f) AjUL^J 1 j 3 la 1 J 

. aJa^j o^U j>p-j ©jl pi-1 J JJ LJU-p : ^jl p?- ^UJaJ 

. pg.d >i-L* p-1 Jl pd_J p» L)L^-a pa ^La JL3 jj pa 3wL<»JL«Mwa aJL1s» ! 5-lil 5jA3 

I 

Indicator 

Inorganic acid 
inspiration 

insulator 

Invertebrates 

. tjjjj f 1 tl_^ jyLAl Oir lil U llij l*p 5 jU : JJi 

. jp^T Jp y^->y <s y <s^ y 2 -*^ • ^ 

. p^J Jl *lp*JI jUol : 

. wby>- J^-luj 3jl J-l J*a pN 3^La ; 

. p yj i p^p Oj:p oli! p> : ObjU 3V 

j 

Joule 

. IJ JL^jJ p Nm ^ pil pj AJU 2 JI pLi 3wL>-j : cJj^ - 

K 

Kinetic energy 

L 

. asSj>- p— ;...» > J o3p»- Jl AiUaJl : 5-ji * y 43U? 


Lever . <L>j p>«_a AiaJD J p>- La Jill aSJ»- oLb>-^ 3 Jo-lj Aja^aJ Jj*p - i ^ > L^j L? l -- < aJT ; AaJIj 


Litmus papers 

• ^ J J Jjj' J! J> :> ^ (jjj 

M 

Machine 

Magnetic force 

Mass 

Melting 

. ^ p»-' A )g d ) JLLP La wLp>- J Jb Jl La A ]g d > JJLP La 3 ji Ig.J .«■» > A_si jL^>- ! <Ul 

. Ju Jj» Ajia-Jof jl y> J^^ A,L^A^.ii aIjU Jai pu J*-*J jiLj jl p Jc>- 3 p3 ! <U— 3 pi 

. pLJxJ^ p'L^dJl . La ^ wU 3^Lkl A^yo^S”" ; 

. ApU jLp..g jl a lad j 3jl p>- aa>-j3 wLlp UjL- Jl p l-yg p^vw>- aJL>- L^3 A»yL*-p : jL^fijI 


Metals jl ^ >.? )' A_liiJ oli j ts-Lp^^Jl^ <. 3jlp>JJ 3 Jwy>- o*>L^ paj <. Jj J 2 J 1 J a_LL5j a_*^ pa p p^?Lp : Ol>ii 


Meter 

Mixture 

Moment of force 

• y ^ 

. J plaJl p*Ly9 3 wL>- j ; pLA 
. Ly5Ly^5" Lbo ^yyp yS 1 jl pJ^La pa Aj p$v_a o^La ! J? pL?t-d 
L^Jb yCi ^ . jJ«-b J p^a lj J*-^“ AJa_L~v— a 3 pdJ jljb-ll jPJLlll : 3 j& 1\ ^ j £■ 

. Nm y £ pdl pj pyjl ^jA> pLydjl . J p^l pL>- 3 pdJl Jai- p^a 3 JwaUjdl AiL^Jjj 3 pill 

N 

Neutralisation 

. fLa j *Ju> JjSilJ J U-a ^ plij p^j>- J-Lip La wLlP bbwL^ A^JL^pyT LJ^P I jLpi-jS" J^Iaj 








Newton . N b&j^jj 5 ^JLJl 5 .l>-j ; yy 

Non-renewable energy . UobbjLb j£s ( ^ybb! :> yjJl Ji, ) iiUail jj>L^ : ^ aiU? 

Nuclear energy jlkJuVl ^yjbp ^ blbji Ju* ^ j ^_Ji ^fyX\ </ AiUbl : j> bilk 

. ?-Lo JjNlj 

Nuclear force . 5j j 51 objjj ^ jJIj olj jjbl -bj y y.y • b j ^ 

Nuclear fission J\ bbi J- 5 - 4 «'>* 'LL** '*£jy jUsbJl 


O 


Organ 


aJl Ja j *b ^ bL» 


. iilb oUjl 

( y» AS* yo->^ : k~£.& 


Parallax error . ^Liil ^Ui JjjUJl j^bU- ^ 5*1 y Jb4 .up LbJ- : b j^Jt c3*b^l Usi- 

Partially permeable membrane . *\y jjyr Jaii rc^-u *biJ^ : J>yr 

Periodic Table . L^lyb bLb ^L*Jt UljuoJ J ju*- : J j-br 

PH meter . JdL^l a_> ^ 1$ j jt ^-^u: bj Sbt : b jliJl j <Lp ^-^- 1 ^LJLo 

Phenolphthalein . j ^ jl, objlbl ^ ^jJu JJj : J 

Photosynthesis j^^JI „u~Ti ^ ^ ( j ■>' ^ obbJl : J> y-e i La 

. aJUjJI o.U& J^b>- yy^**S 1 jJlJaJJ . a^j j ..a H AiUaJlj ( Jby9jj j-L^Jl ) j y^s ?%bl 5 .LpL*%jC *lilj 

Physical Quantity . bJ*)b ^Li 5 _l>- jj ^^jlp ^^>0 a^S ; <uJb il^S' 

Plastic 1!L~J b oljJjijl aAS bliT ob bkbJl ^1 ^11 ^ bpb. la^pl b j^ip ^ apj^^-o : jjl jJ 

. Oj^jS Ajob Jl^il ^ 2j j) --- » LjJU^s--iJ 

Platinum resistance thermometer ( J^yy) «j' J^° 5jl y- 

• bcH^bJl dJ-b^ <b> jLL« U->1 ^ip *bj 5jl jA - 1 j-5 

Potential energy • ^ yUj JuUl ; JLl. L*JLe 2JU-I ji «jo r U r >• jtjJ i»Lk : iuli" i5U» 

N/ ) ^v_/° jU (jj ^uil ^s> . ; .j 1' 5.l>- j . S.ubcL* aj>-1 — 5.l>-j ^1p 5 — 9 ^1 : .Is *»p 

Pressure . ( m 2 


Protoplasm 


. Abbbl ^.Ja «m *LbPj ^ J*!>b 31 y ^ j <ubbl A^cbl 5^lil I jJ 


J«: . a^S jJ6 kJuS 0 ^Li : J JUil ^Li 

Rate measurement sjl^j IS y a^ ii^uJ ^Jbl ^jdl ^Li : jjJ-uJI 

Rate of petrol consumption . dii^Uvil ^juJl j* 


Rate of volume flow 

Renewable energy 
Residue 
Respiration 
Reverse Osmosis 


A~S JjL« AS^KA UU°j 5 .L>-j jlp y\ JL3.U ^LJ : f y^\ J3Aj J Jjw 

■ i/ 

. ^b j\\ A 5Lb ^ bw^uujl AiLkil Ju« bb.uJy 5^1 p} j5o: ^J1 AiUaJl : 5^ JjifsUfl aiU? 

• ^bl L?JJ c^bJl »w«>ljbJl j-^P >. ■ i - <g ll ^w»wbl ; 1 Jj 

. A^wbbl A la ."a ) 'i AjiLb A^jljudl ^1 ^ll j^S^) A^X^S- ! ^-ULuil ub^C- 

*U A-yb ®b*« tj Jlp ja^ .j? I ^ ; 3 ^ bw *0 A.yL»-P ; ^U^bj 

. a_>- jJlLi ajiji 


s 
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Saturated Solution 


Science 
Solar energy 
Solute 
Solutbilitv 


A_w o »S" — -0 ^ jv « !. g 9 4 ri *o S' ^J-P J 

. 6j\ j_>- A_>- j ^ J>SS v_ »_> b-U 


. bJ *>■ $.L_b^U a .<>■ 1? : Ll A_^bj Jill jj* 

. y\j^y\ o .L^JL^wo aJUs ! 4» j .««,fr_b) 43 

. ' iJIaLwo^^j L*jb wL>* jj j . ■- i b_* ^3 v 1 j wCJ 3 jLo | w>l »L© 

Sjl j>- Aj>-jJ JJLP o. j J*U | /^j j^r 100 ^ wJj jj •— ^bil br 4 A»w<fc_$sJI ; <Ljb ji 


Solution 

Solvent 

Spring balance 
Stop-watch 
Sublimation 
Suspension 


. iS J>-\ ©-^bo ^ 1 j' S^Lo 4^3 JJ ^Jl^wo Jg £>s»u* : J jJ^b© 

. j^S ' s^Ly<>>^-j L*Jb s — j hill _l>- 4j j _LL1 a^3 < ■> j Ju bJI <J jJl^I j ^Sv_« ; s - b»© 

. jbJl bl 3 wLc ob" ^1 p >-bg 3 jmLHj aJjl^JI Sb i ; ( V ^T jy jit) j-a-jUJl cMjAt 

. ol ^LJSJ k_jjJ y> ^ JwJbbJ ^jLLa ob 3b 1 : 4-JUL-a 4^L-a 


T 

Technology 
Temperature 
Temperature fixed points 

Temperature expansion 
Thermocouple jjy ^$0:. 

Thermometer 
Tidal energy 
Tissue 

Tissue respiration 
Turbine 

Turning effect of a force 


V 

Vertebrates 

Volume 


JjS- ^ L-vJLj s_ . .1 *S . 




jlp jl ^3 Ajl^i © ys-*-'- 3 * 


aJL p? : ^a\—vJ 
-g- ^ Jp : jpA# 


. A^LoJI Jp\ J^H\ J} aJ yti\ J* b*Jj3 : 4 jUj 

. L* j' ^ p**-* 4 j>-j 3 : 4^-j^ 


j3 Jw» iblLl O^U- Ojl^, 




■ J»l£i : 8jl j^-\ 4^-j jj 4 JjU i?UJ 


. s-Lil OLU^ 3 jl 

. wLlp 3 I ji.' <bb j : 3 Jjr 

li jJdsM jbxi — ^ jl^b' ( y*~j££j jl^- : 

U Sjly*- a^-j 3 ^LiJ f sbt : ( 5 ^ ^r 0 ^- 0 

. Aj jdl oL> yuJkl 3 yrj jiJLJ j** 3.U-L^ bilb ; 4j Jj) 43U? 

. A_i.bg (^£3 J-J A_^_jbi*JiH b^Libl AS- ! ^b >«_**0 

. A^U li^ULl J^b AiUaJi oU^Jl U^P : 
a^JIj^^" AiUg wL-1 yb 3jlj^ j*C» ob aJT ; ji j 3 jfi 

. j 3 jbJl ) J^3 la.>- SwLaUjdl aj \ — Jklj 3 jbJl ?f-li ; 3 j aU ^mj\j 

. ( Nm ) <fj±\ ^ ^LJJl 3 j^.j 


• s fy^ • 


b oUl ^>- : objlii 


. ( 3 f ) ^Liil 3 _Lg- jj . b aJ_*Juj j^w>- : 


W 

Weight • ( N ) jj ^ . US aJ | _..... > S ^Jlc- »y ^Li : Ajj 

Wind energy . ^ } \ yi y> js iS> ^ i.^ HU, : J\ Jilt. 

Withdrawal symptoms . ^ju«JI iU; ^ ^U, 3 \ j»\ l^i : Je>\ /\ 

Work ^UJI 5j^j . iyii\ «l^l J JaJL_jJI aJ*H dXjJ- J *U— i ji v -..--i U>up aLLJ. 1 oUail : JAA 

• f J>4-> 

Z 


Zero error 


. ^ i f jA J- 4 aljb -liJj- 4 Uaj>- : Lia> 
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